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In  the  past,  the  land  use  of  the  isolated  rural 
mainland  area  adjacent  to  the  Sea  Islands  of  South  Carolina, 
Georgia,  and  northeastern  Florida  was  traditional.   Forestry 
and  agriculture  predominated.   Recently,  however,  the  new- 
found popularity  of  these  barrier  islands  has  placed 
pressure  upon  the  rural  areas  to  develop,  becoming 
recreational  and  residential  in  nature.   As  land  on  the 
islands  becomes  scarcer  and  more  expensive,  the  pressure  to 
develop  will  increase  and  the  land  use  of  the  rural  mainland 
will  change  from  traditional  to  nontraditional .   In  some 
parts  of  the  coastal  mainland,  these  alterations  are 
occurring  even  now. 


xii 


This  study  compares  some  of  the  possible 
consequences  of  change  from  traditional  to  nontraditional 
land  usage  of  the  coastal  mainland  in  the  Sea  Islands  area. 
Three  30-year  scenarios  of  land  use  are  described  for  a 
study  area  which  is  ideally  situated  for  change.   Then, 
several  impacts  that  could  result  from  the  land  use 
described  in  each  scenario  are  analyzed. 

In  Scenario  I,  land-use  change  does  not  occur.   The 
property  continues  to  function  as  a  pine  plantation 
throughout  the  foreseeable  future.   Scenario  II  describes 
the  changes  which  would  occur  if  the  study  area  were  to 
develop,  beginning  in  1991,  at  the  same  rate  as  has  been 
experienced  in  Southern  Beaufort  County,  South  Carolina, 
during  recent  years.   The  third  scenario  adds  mining  to  the 
other  two  land  uses  by  describing  a  pattern  of  change  if  the 
titanium  deposits  located  on  the  site  were  to  be  mined  in  a 
typical  manner  and  at  a  typical  rate. 

The  salient  conclusion  which  may  be  drawn  from  this 
study  is  that  land  owners  of  the  rural  mainlands  adjacent  to 
the  Sea  Islands,  when  faced  with  a  proposal  for 
tourist/residential  development,  likely  will  choose  that 
land  use.   The  difference  in  land  values  between 
nontraditional  and  traditional  land  uses  is  so  great  that 
the  owners  probably  will  opt  for  development  which  will 
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bring  with  it   different  set  of  impacts  from  that  of  the 
traditional  land  uses. 
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CHAPTER  1 
INTRODUCTION 

Rural  land  uses  traditionally  have  been  related  to 
the  commodity-producing  activities  of  agriculture,  forestry, 
and  mining,  and  rural  land  has  been  exchanged  within  these 
markets.   Recently,  however,  a  new  rural  land  market 
resulting  in  nontraditional  usage  has  developed.   As  land  in 
urbanized  areas  becomes  scarcer  and  more  expensive,  nearby 
rural  lands,  or  rural  lands  with  special  attraction,  come 
under  pressure  to  develop.   An  increased  demand  causes  land 
prices  to  rise  and  traditional  land  uses  cannot  compete  with 
nontraditional  uses.   Thus,  lands  which  once  were  committed 
to  a  traditional  rural  function  now  are  being  sold  for  such 
nontraditional  uses  as  commercial,  residential,  and  tourist 
development. 

Along  the  coasts  of  South  Carolina,  Georgia,  and 
northeastern  Florida  are  a  series  of  rapidly  urbanizing 
barrier  islands.   Historically,  growth  on  the  islands  was 
hindered  by  the  remoteness  of  the  area.   Within  the  past  two 
decades,  however,  a  new  type  of  development,  planned  unit 
developments  (PUDs)  and  resorts  featuring  exclusivity  and 
specialized  recreation,  has  expanded  across  the  islands  and 


is  advancing  onto  the  adjacent  rural  mainland.   As 
development  continues,  traditional  land  uses  on  the  mainland 
are,  and  will  be,  displaced  by  urbanization. 

The  Sea  Island  Area 

From  the  Santee  River  in  South  Carolina  southward  to 
the  St.  Johns  River  in  Florida,  the  coastal  plain  is 
dissected  by  a  series  of  generally  southeastwardly  flowing 
rivers.   On  either  side  of  each  of  these  rivers  are  swamps 
which  gradually  widen  and  become  more  saline  until  they 
merge  to  form  an  extensive  estuarine  system.   The  terminus 
of  the  estuarine  system  is  a  northeast-to-southwest 
succession  of  barrier  islands  known  as  the  Sea  Islands.1 

At  varying  intervals  between  the  rivers,  necks  of 
mainland  extend  seaward  through  the  swamps  and  estuaries; 
within  the  estuaries,  islands  dot  the  landscape.   The 
estuaries  and  swamps,  however,  present  such  a  formidable 
barrier  to  travel  that  north-south  land  routes  are  located 
well  inland  to  avoid  as  much  of  these  areas  as  possible  (see 
Figure  1-1).   The  result  has  been  to  limit  access  to  most  of 
the  Sea  Islands.   Many  islands  can  be  approached  only  by 
boat.   A  few  may  be  reached  by  airplane.   Others  require 
travel  on  small  country  roads  which  traverse  fingers  of 
mainland  and  hop  from  estuarine  island  to  estuarine  island 


Figure  1-1.   The  Sea  Islands 
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until  they  eventually  terminate  on  one  of  the  barrier 
islands. 

Development  on  the  Sea  Islands 
Historically,  several  types  of  development  have 
occurred  on  Sea  Islands.   Sullivan's  Island  and  the  Isle  of 
Palms  near  Charleston  have  long  been  bedroom  communities  for 
the  city.   Folly  Island  near  Charleston  and  Tybee  near 
Savannah  became  summer  playgrounds  for  those  cities.   Near 
Brunswick,  the  Golden  Isles  of  St.  Simons  and  Jekyll 
developed  early  in  the  century  as  winter  homes  for  wealthy 
northerners.   On  Edisto  Island  a  small  town  with  a  permanent 
population  also  had  a  number  of  summer  homes,  but  these  were 
owned  mainly  by  South  Carolinians.   Finally,  Fernandina 
Beach  was  established  on  Amelia  Island  during  the  latter 
part  of  the  last  century  as  the  eastern  terminus  of  the 
Fernandina-Cedar  Key  Railroad.   Most  of  the  islands,  though, 
have  remained  undeveloped. 

A  number  of  islands  and  portions  of  islands  are  in 
public  ownership  as  state  parks,  national  parks,  and 
wildlife  refuges  and  cannot  be  developed.   During  the  past 
two  decades,  however,  Sea  Islands  which  can  be  developed  are 
coming  under  increasing  pressure  to  do  so.   These  out-of- 
the-way  bits  of  paradise  with  their  subtropical  climates, 
lush  vegetation,  and  wide  beaches  have  been  "discovered." 


Even  the  remote  Daufuskie,  which  for  more  than  a  century 
supported  a  small,  isolated  black  fishing  and  farming 
population,  has  begun  to  develop  despite  che  lack  of  any 
road  access  to  the  island. 

The  type  of  development  on  the  islands  has  changed 
since  the  late  1960s.   Planned  Unit  Developments  (PUDs)  and 
resorts  featuring  tennis,  golf,  and  beach  access  as 
amenities  have  appeared  and  are  marketed  worldwide.   The 
earliest  and  most  famous  island  to  develop  in  this  manner 
was  Hilton  Head,  South  Carolina.   Thirty  years  ago  Hilton 
Head  was  like  most  of  the  other  Sea  Islands — beau  iful,  but 
known  only  to  the  few  residents  and  a  handful  of  visitors 
who  came  to  enjoy  the  beach  during  the  day.   By  1970  the 
population  had  risen  to  2,456.   Today  the  permanent 
population  exceeds  25,000  (Beaufort  County  Toint  Planning 
Commission  N.D.)  and  the  island  has  a  number  of  resorts  and 
hotels,  22  golf  courses,  and  more  than  200  tennis  courts. 
If  the  Beaufort  County  Joint  Planning  Commission's 
projections  are  correct,  the  island  will  have  a  population 
of  more  than  45,000  by  the  year  2000.   This  type  and  amount 
of  growth  is  not  atypical  for  developable  Sea  Islands.   For 
instance,  the  population  on  Daufuskie,  which  was  61  in  1985, 
is  forecast  to  reach  nearly  11,000  by  2000  (Beaufort  County 
Joint  Planning  Commission  N.D.). 


Development  on  the  Mainland 
Adjacent  to  the  Sea  Islands 

As  the  residential  and  recreational  popularity  of 
the  Sea  Islands  increases,  developable  land,  which  is 
already  a  limited  commodity  on  the  islands,  becomes  scarcer 
and  more  expensive.   The  only  possible  direction  for 
expansion  is  landward  along  the  mainland  roads  leading  to 
the  islands.   Traditional  land  use  on  the  fingers  of 
mainland  has  been  rural,  with  agriculture  and  forestry 
predominating.   As  the  desirability  for  development  of  these 
mainland  areas  grows,  however,  there  will  be  increasing 
pressure  for  land-use  change — change  which  may  be  observed 
even  now  along  U.S.  Highway  278  leading  to  Hilton  Head 
Island. 

The  neck  of  mainland  extending  toward  Hilton  Head  is 
urbanizing  so  rapidly  that  it  has  been  designated  as  a 
separate  subregion,  Southern  Beaufort  County,  by  the 
Beaufort  County  Joint  Planning  Commission  Staff  (Beaufort 
County  Joint  Planning  Commission  1985).   The  area  is  bounded 
on  the  north  by  the  Broad  River  and  on  the  south  by  the  New 
River  and  excludes  the  Town  of  Hilton  Head  Island,  the  Town 
of  Bluff ton,  and  Daufuskie  Island.   U.S.  Highway  278  bisects 
the  region.   While  much  of  the  land  is  still  in  timber,  the 
once  vast  tomato  truck  farms  are  gone  (Charles  Ulmer, 
personal  communication  1981).   Some  commercial  development 
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has  occurred  along  the  highway;  however,  most  of  the  growth 
has  been  in  the  form  of  single-family  housing.   Six  resort- 
retirement  PUDs  with  a  combined  total  of  nearly  6,000  acres 
are  located  on  or  near  U.S.  278,  and  more  than  65 
subdivisions  have  been  approved  for  Southern  Beaufort  County 
(Beaufort  County  Joint  Planning  Commission  1989).   The 
growth  which  has  occurred  within  the  past  twelve  years  is 
attributed  to  spillover  or  spinoff  from  Hilton  Head  Island 
(Beaufort  County  Joint  Planning  Commission  1985,  1989). 

Throughout  the  Sea  Islands  region,  wherever  a 
mainland  route  provides  access  to  an  island,  growth  and 
development  will  occur  on  the  mainland  in  a  fashion  similar 
to  the  Southern  Beaufort  County  example.   As  land  on  the 
barrier  island  becomes  less  available  for  development,  the 
mainland  will  become  more  and  more  attractive,  and 
urbanization  eventually  and  inevitably  will  exclude 
traditional  rural  land  uses. 

The  Study  Area 
The  study  site  in  Nassau  County,  Florida,  was  chosen 
because  a  number  of  circumstances  combine  to  make  it  useful 
for  research  on  land-use  change  in  a  rural  area, 
particularly  land-use  change  associated  with  tourism.   Its 
location,  physical  attributes,  and  ownership  characteristics 
produce  a  unique  opportunity  for  this  type  of  research. 
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The  area  is  located  on  the  mainland  in  Nassau 
County,  Florida,  adjacent  to  Amelia  Island,  which  is  the 
southernmost  developable  Sea  Island  and  the  northernmost 
barrier  island  in  Florida.   To  the  north,  the  St.  Marys 
River  separates  the  study  site  from  the  Georgia  mainland, 
and,  to  the  south,  the  Nassau  River  isolates  it  from  Duval 
County  and  Jacksonville.   Route  A-l-A  which  connects  Amelia 
Island  with  the  major  north-south  route,  1-95,  bisects  the 
property  (see  Figure  1-2). 

In  addition  to  its  location  on  the  access  route  to 
Amelia  Island,  there  are  several  other  location-related 
factors  which  may  influence  land-use  change.   Less  than 
30  miles  north,  at  King's  Bay  on  the  Georgia  coast,  the 
U.S.  Navy  is  constructing  a  16,176-acre  Trident  and  Poseidon 
submarine  base  (Post,  Buckley,  Wilson,  &  Miller,  Inc.  1982). 
Within  the  next  four  years,  the  base  is  expected  to  generate 
$800  million  in  residential  and  commercial  construction 
(Johnston  1985).   To  the  south,  Jacksonville,  the 
nineteenth-largest  city  in  the  country,  is  the  fastest- 
growing  of  the  top-twenty  cities  (Jacksonville  climbs  1985). 
According  to  Florida  Trend  (Johnston  1985),  Jacksonville's 
growth  is  bolstering  tourism  in  Nassau  County.   An  earlier 
Florida  Trend  article  (Souder  1984)  identified  luxury  tennis 
and  golf  resorts  as  the  direction  of  tourism  growth  in  the 
area. 
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Figure  1-2.   Location  of  study  area 
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The  study  area  has  many  attractive  physical 
attributes.   Much  of  the  area  is  forested,  either  by  native 
vegetation  or  planted  pine.   An  undulating  topography 
results  from  dissected  ancient  beach  ridges  which  trend 
north-south  through  the  site.   Surface  elevations  range  from 
near  sea  level  to  above  60  feet  (Pirkle  et  al .  1984).   On 
the  north  end  of  the  site,  the  ancient  ridges  terminate  in 
high  bluffs  which  offer  magnificent  vistas.   Reids  Bluff 
overlooks  the  St.  Marys  River  while  Roses  Bluff  and  Bells 
Bluff  offer  views  of  the  salt  marshes  and  the  confluence  of 
the  Bells  River  and  the  St.  Marys  River.   The  beauty  of  the 
area  combined  with  relatively  high  elevations  suggests 
possible  residential  or  resort  development  or  a  combination 
of  both.   The  ridges,  however,  have  another  physical 
attribute  which  opens  the  possibility  of  a  different  land 
use.   These  ancient  beach  ridges  are  also  known  as  the  Yulee 
Heavy  Mineral  Sand  Deposits  and  contain  titanium  minerals 
(Pirkle  et  al.  1984) . 

The  ownership  characteristics  of  the  site  make  it 
particularly  attractive  for  a  study  of  land-use  change.  In 
all,  the  site  covers  approximately  22,516  acres.2   It  is 
rare  to  find  a  study  site  this  large  which  is  in  single 
ownership  and  has  had  few  land-use  changes.   The  land  is 
owned  by  ITT  Rayonier  Corporation  and  has  been  used  as  a 
tree  farm  since  it  was  assembled  from  three  owners  in  the 
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1930s  and  early  1940s.   The  previous  land  use  was 
turpentining  (Stanley  Bunch,  personal  communication  1985). 

A  final  circumstance  which  makes  the  study  area 
valuable  to  this  type  of  research  is  that  changes  in  land 
use  have  not  been  decided.   Many  land  uses  are  possible  and 
the  owners  may  be  considering  a  change  to  one  or  more  of 
them,  but  no  definite  decision  on  this  matter  has  yet  been 
made. 

Statement  of  Purpose  and  Objectives: 
Rationale  for  the  Research 

The  present  research  embodies  a  unique  opportunity 
for  the  academician.   The  study  area  is  and  has  been  for  a 
number  of  years  in  single  ownership,  and,  although  land-use 
changes  are  being  considered,  such  decisions  have  not  been 
made.   In  addition,  there  have  been  few  previous  land-use 
changes  within  the  study  area.   The  land  has  been  and 
remains,  at  least  for  the  present,  almost  entirely  in 
forestry.   The  site  and  situation,  however,  suggest  a 
variety  of  possible  land  uses  and  land-use  changes  including 
forestry,  mining,  and  residential  or  resort  development  or  a 
combination  of  both  residential  and  resort  development. 

The  research  is  based  on  and  extends  the  model  of 
resort  expansion  proposed  by  Mathieson  and  Wall  (1982).   The 
model  states  that  "[a]s  the  intensity  of  tourist  development 
has  increased  and  competition  for  resources  has  intensified, 
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resorts  have  been  forced  to  expand  and  new  ones  have  been 
established  on  the  fringes  of  existing  resorts"  (Mathieson 
and  Wall  1982:120).   The  expansion  may  be  either  radial  or 
linear  depending  on  transportation  networks,  topography,  and 
planning  regulations.   Based  on  European  and  northeastern 
United  States  examples,  Mathieson  and  Wall  suggest  that  most 
seaside  resorts  display  a  pattern  of  linear  expansion  along 
the  ocean  front.   "The  linear  form  of  the  coastal  resort 
•  .  .  reflects  its  orientation  towards  the  main  centre  [sic] 
of  attraction,  the  beach"  (Pearce  1987:169).   Pearce 
describes  an  obsession  with  sea,  sun,  and  sand  which  results 
in  a  "rejection  of  the  interior  and  the  complete  orientation 
to  the  sea  in  modern  resorts"  (Pearce  1987:171).   In  the 
southeastern  United  states  however,  a  different  pattern  is 
evolving  which  is  partially  the  result  of  topography  and 
partially  caused  by  the  type  of  development. 

The  coasts  of  South  Carolina,  Georgia,  and 
northeastern  Florida  consist  of  a  series  of  barrier  islands. 
In  this  area  a  topography  consisting  of  the  islands 
separated  from  each  other  by  bays,  river  mouths,  and 
estuaries  limits  oceanfront  expansion.   Also,  the 
development  is  recent  and  it  is  often  in  the  form  of  resorts 
and  Planned  Unit  Developments  (PUDs)  which  combine  tourist 
and  residential  functions.   These  resorts  and  developments, 
while  taking  advantage  of  the  proximity  of  the  sea,  also 
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capitalize  on  other  leisure  activities.   The  Sea  Islands 
area  has  become  known  internationally  for  golf  and  tennis. 
Men's  and  women's  professional  golf  and  tennis  associations 
hold  major  tournaments  on  Hilton  Head  Island,  and,  while  the 
events  last  only  a  few  days  during  the  year,  identification 
with  the  attraction  lasts  year  round.   As  developable  island 
property  becomes  limited,  resorts  and  PUDs  with  their 
attendant  golf  courses  and  tennis  courts  appear  on  the 
mainland  where  they  radiate  out  from  the  major  access  roads. 

Most  of  the  mainland  in  the  Sea  Islands  area  is  at 
present  farmed  or  forested  and  is  isolated  enough  so  that 
these  land  uses  could  continue  were  it  not  for  the 
attraction  of  the  Sea  Islands.   In  some  areas,  commercially 
viable  deposits  of  titanium  could  be  mined  before 
development.   Thus,  although  various  land-use  changes  are 
possible,  the  end  result  of  residential  or  resort 
development  or  a  combination  of  both  is  predicted. 

The  probability  of  resort  development  opens 
particularly  interesting  avenues  for  utilization  of  the 
present  research.   Since  most  studies  related  to 
environmental  impacts  of  tourism  are  "after-the-fact" 
analyses,  certain  methodological  problems  have  been 
encountered  (Mathieson  and  Wall  1982).   A  major  area  of 
concern  involves  the  paucity  of  physical,  social,  and 
economic  base-line  data.   Without  these  data,  change  cannot 
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be  measured  accurately.   Another  problem  has  been  the 
"concentration  of  researchers  upon  particularly  primary 
resources,  such  as  beaches  and  mountains,  which  are 
ecologically  sensitive"  (Mathieson  and  Wall  1982:94).   Rural 
areas,  such  as  the  study  area,  which  are  not  considered 
environmentally  sensitive  have  been  virtually  ignored.   The 
present  research  addresses  each  of  these  problems.   The 
study  area  is  rural  mainland  and  by  developing  several 
scenarios  changes  may  be  compared  and  measured. 


Notes 

"Sea  Islands"  is  a  specific  term  used  in  the 
literature  to  refer  to  the  barrier  islands  from  the  mouth  of 
the  St.  Johns  River  in  Florida  to  the  Santee  River  in  South 
Carolina  (Lafordge  et  al .  1925;  Pillman-Richards  1982). 

2 
Included  in  the  study  area  are  sections  38  T4N,R26, 
sections  37,38,  and  part  of  12  T3N,R26E,  sections  32 
and  33  T4N,R27E,  sections  41,42,43,44,45,46,47,48,  and 
portions  of  40,50,51,52,53,54,55  T3N,R27E,  sections  37,44, 
50  T3N,R28E,  sections  26,30  and  parts  of  25,27,29  T2N,R28E, 
and  sections  1,12,13,24,37,39,40  and  parts  of  38  T2N,R27E.' 


CHAPTER  2 

IMPACTS  OF  TOURISM,  MINING,  AND  FORESTRY: 

RELEVANT  FINDINGS  FROM  THE  LITERATURE 

People  dream  of  ideal  places  .  .  .  [and,  as  an  ideal 
place,  the]  island  seems  to  have  a  tenacious  hold  on  the 
human  imagination.   (Tuan  1974:114-118) 

Because  islands  are  considered  ideal  places,  they 
have  long  been  popular  residential  and  tourist  destinations. 
Islands  which  are  easily  accessible  are  urbanized,  and  those 
which  become  accessible  develop  rapidly. 

The  Sea  Islands  off  the  coasts  of  South  Carolina, 
Georgia,  and  northern  Florida  are  rapidly  urbanizing  to 
tourism-related  developments.   Because  developable  property 
on  these  islands  is  becoming  scarcer  and  more  expensive, 
urbanization  of  adjacent  mainland  is  beginning.   The  Sea 
Islands,  considered  environmentally  sensitive,  are  the 
subject  of  much  scientific  scrutiny  and  governmental 
regulation  (Dowall  1989;  Fillman-Richards  1982).   By 
contrast,  the  mainland  which  is  viewed  as  less 
environmentally  sensitive  and  where  traditional  land  uses 
prevail,  has  received  much  less  attention.   However,  uses  of 
the  mainland  are  changing.   Traditional  uses  such  as 
forestry  and  mining  are  giving  way  to  nontraditional 
residential  and/or  tourist  development  (Prosser  et  al. 
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1989),  and  as  the  land  uses  change  so  do  economic,  physical, 
and  sociocultural  impacts. 

Island  Development 
in  the  Southeastern  United  States 

In  the  United  States,  a  very  prosperous  and  mobile 
society  is  making  its  dreams  of  ideal  places  come  true. 
Fulfillment  may  be  through  either  residence  (primary  or 
secondary)  or  tourism  on  or  near  barrier  islands.   More  than 
a  quarter  of  the  population  of  the  United  States  lives 
within  100  miles — less  than  a  two-hour  drive — of  barrier 
islands.  This  would  include  the  entire  population  of 
Florida,  where  75  percent  of  the  population  lives  in  coastal 
areas  proper  (U.S.  Department  of  Commerce  1981).   In 
addition,  14  percent  of  the  total  land  area  on  barrier 
islands  is  considered  urbanized,  compared  with  3  percent 
nationally.1   Furthermore,  the  rate  at  which  barrier  island 
urbanization  is  occurring  is  twice  that  of  the  national  rate 
(Wrenn  1983) . 

The  rapid  growth  has  increased  demand  for  island 
property  for  both  residential  and  tourism  purposes.   Since 
there  is  limited  developable  island  acreage,  land  values 
have  risen  dramatically.   For  example,  Miami  Beach,  which 
was  not  developed  until  the  1920s  (Tebeau  1971),  is  now 
considered  the  most  expensive  island  and  coastal  real  estate 
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in  the  world.   Property  values  for  the  ten  miles  of  Miami 
Beach  exceeded  $5  billion  in  1982  (Carter  and  Orford  1982). 

Population  increase  and  rising  land  values  are 
affecting  even  the  isolated  Sea  Islands  of  South  Carolina, 
Georgia,  and  Florida.   Until  recently,  only  the  most 
accessible  Sea  Islands  nearest  urban  centers  developed. 
Included  in  those  developed  early  on  are  the  Isle  of  Palms 
near  Charleston,  Tybee  near  Savannah,  and  Jekyll  Island  near 
Brunswick.   The  majority  of  the  islands,  however,  did  not 
develop  because  they  were  either  accessible  only  by  a  single 
minor  arterial  road  or  totally  inaccessible  by  automobile. 
Isolation  and  inaccessibility,  however,  are  no  longer 
hindrances  to  development.   In  South  Carolina,  the  Coastal 
Council,  the  state  agency  in  charge  of  coastal  wetlands,  has 
announced  it  will  issue  no  new  permits  for  bridges.   Even 
this  restriction  has  not  curtailed  development.   Botany  Bay 
Plantation  Island,  approachable  only  by  boat,  is  developing, 
and  the  developers  of  Dewees  Island  are  initiating  ferry 
service  (Fillman-Richards  1982). 

In  many  areas,  the  development  is  taking  the  form  of 
a  Planned  Unit  Development  (PUD),  which  combines  tourist  and 
primary  and  secondary  residential  functions.   The  PUD  may 
encompass  an  entire  island,  such  as  Kiawah  Island,  South 
Carolina,  or  just  a  portion  of  an  island;  Amelia  Island 
Plantation,  Florida,  and  Sea  Pines  Plantation,  Hilton  Head, 
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South  Carolina,  are  but  two  examples  of  partial,  albeit 
large,  PUDs.   This  type  of  development,  capitalizing  both  on 
the  subtropical  beauty  and  isolation  of  the  Sea  Islands  and 
on  exclusiveness,  creates  a  resort-like  environment  where 
land  prices  are  high.   In  1984  advertisements  for  Amelia 
Island  Plantation  stated  that  lots  in  the  Harrison  Creek 
Subdivision  began  at  $120,000  (Anonymous  1984);  however,  lot 
size  was  not  stated.   In  a  May  1989  development-wide  listing 
of  available  lots,  prices  ranged  from  $37,000  to  $345,000 
(W.  Moore,  personal  communication  1989). 

As  developable  island  property  becomes  scarcer,  land 
along  the  mainland  access  route  to  the  islands  will  become 
more  desirable.   Developers  wishing  to  benefit  from  the 
allure  of  the  Sea  Islands  will  seek  out  suitable  nearby 
mainland  areas.   At  present  much  of  the  land  most  suited  to 
development  is  farmed  and  forested.   Because  profits  from 
these  land  uses  and  other  possible  uses,  such  as  mining,  may 
not  compete  in  the  short  term  with  those  from  development, 
land  uses  along  many  of  the  access  routes  will  change 
(T.  Jackson,  personal  communication  1985;  Vogeler  1982). 
Already  land-use  changes  may  be  observed  along  Route  278, 
which  provides  the  only  access  to  Hilton  Head  Island,  South 
Carolina  (Beaufort  County  Joint  Planning  Commission  1989) 
(see  Figure  2-1).   Land  which  has  been  owned  and  farmed  by 
the  same  families  for  generations  (Ulmer,  personal 


Figure  2-1.   Route  278  provides  the  only  land  access  to 
Hilton  Head  Island,  South  Carolina 
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communication  1981)  is  being  converted  to  residential  and 
resort  communities. 

The  Rural  Land  Market : 
Traditional  versus  Nontraditional  Land  Uses 

Agriculture,  timber/recreation,  and  commercial  and 
residential  development  are  identified  as  the  three 
potential  markets  for  rural  land  by  Healey  and  Short  (1981). 
Traditionally,  most  rural  land  has  been  exchanged  within  the 
agricultural  market,  that  is,  farmer  bought  from  farmer 
(Pyle  1983).   Recently,  however,  the  rural  land  market  has 
changed,  and  with  it,  land  uses.   Land  prices  have  risen  at 
more  than  three  times  the  rate  of  general  prices  since  1950 
(Healey  and  Short  1981).   Also,  smaller  parcels  are  being 
sold,  often  to  nonfarmers  (Pyle  1983;  Healey  and  Short 
1981).   At  present,  over  40  percent  of  farms  and  ranch  lands 
is  owned  by  nonfarmers,  and  14  percent  of  all  privately  held 
rural  land  is  owned  by  retirees  (Healey  and  Short  1981; 
Vogeler  1982).   In  Florida  alone,  11,438,943  acres  had  been 
devoted  to  recreational  subdivisions  by  1981  (Stroud  1983). 
The  result  of  the  market  changes  is  a  competition  for  the 
finite  supply  of  rural  land  between  traditional  commodity- 
producing  uses  and  nontraditional  uses  such  as  tourist  and 
residential  development. 
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Tourism:  A  Nontraditional  Rural  Land  Use, 
and  Land-Use  Change  Processes 

A  recent  study  by  Pearce  (1980)  examined  the 
processes  of  land-use  change  in  areas  economically 
dependent,  or  becoming  economically  dependent,  on  tourism. 
That  change  occurs  is  evident,  but  the  processes  which 
result  in  change  are  not  so  obvious.   Clearly,  two  of  these 
processes  are  the  dynamics  of  tourism  and  the  dynamics  of 
real  estate.   Questions  remain,  however,  about  the  relative 
importance  of  each,  how  they  begin,  and  how  they  are 
interrelated.   Of  interest  also  is  the  sequence  of  events. 
Do  real-estate  changes  result  in  tourism  changes,  or  do 
tourism  changes  cause  real-estate  changes? 

To  analyze  change,  Pearce  (1980)  advocates  a  genetic 
approach  utilizing  the  techniques  of  the  historical 
geographer.   The  genetic  approach,  in  addition  to  examining 
factors  of  the  contemporary  situation,  analyzes  the  changing 
relationship  of  factors  over  time  and,  thus,  the  processes 
as  they  evolve  (Pearce  1980) , 

The  "vertical  theme"  methodology  suggested  by  Pearce 
(1980)  involves  tracing  the  development  of  certain  factors, 
such  as  employment,  property  values,  investment, 
environment,  and  demographic  change,  over  a  given  period  of 
time.   To  produce  a  composite  of  change,  the  various  themes 
are  drawn  together  at  certain  intervals.   What  emerges  is  a 
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dynamic  image  which  shows  the  processes  of  growth  (Pearce 
1980)  . 

Since  there  is  change  over  time,  it  is  possible  that 
at  any  given  time  one  or  the  other  of  the  processes  will  be 
dominant.   Indeed,  it  is  quite  probable  that  feedback 
mechanisms  are  involved.   As  tourism  increases,  demand  for 
land-use  change  increases.   Concordant ly,  as  the  land  use 
changes,  it  creates  a  more  desirable  environment  for 
tourists,  thereby  increasing  tourism  (Pearce  1980).   This 
will  form  the  basis  for  one  of  the  assumptions  underlying 
the  resort  and  residential  scenario  in  this  study. 

The  processes  involved  in  change  are  complex,  and 
the  scope  of  the  proposed  research  does  not  include  a 
thorough  investigation  of  those  processes.   The 
investigation,  however,  will  shed  some  light  on  the 
interrelationships  of  tourism  and  land-use  change  in  the 
particular  instance  of  the  mainland  area  adjacent  to  the  Sea 
Islands,  an  area  where  the  impacts  of  tourism  have  only 
begun  to  be  felt. 

Definition  of  "Tourist"  and  "Tourism" 
A  tourist  is  "one  who  travels  for  pleasure,"  and  the 
term  may  be  interchanged  with  excursionist,  rubberneck, 
rubbernecker ,  sightseer,  and  tripper.   That  is,  however, 
only  one  of  the  many  definitions  and  by  far  the  simplest. 
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Research  on  tourism  has  resulted  in  a  proliferation  of 

definitions  which  often  thwarts  data  comparisons  (Holloway 

1986;  Smith  1988).   Cohen  (1972)  suggested  there  were  almost 

as  many  definitions  as  studies  about  tourists  and  tourism, 

while  Frechtling  (1976)  found  43  different  definitions  in 

80  studies  (Mathieson  and  Wall  1982). 

According  to  Mathieson  and  Wall  (1982:11),  "the 

National  Tourism  Resources  Review  Commission  (NTRRC)  defined 

a  tourist  as 

one  who  travels  away  from  his  home  for  a  distance  of  at 
least  50  miles  (one  way)  for  business,  pleasure, 
personal  affairs,  or  any  purpose  except  to  commute  to 
work.   The  U.S.  Census  bureau  has  settled  for  a  similar 
definition  but  has  extended  the  minimum  distance  to 
100  miles. 

Even  within  Florida  definitions  vary.   According  to 
Florida  Trend  (How  we  shaped  up  1984),  the  state  considers 
as  a  tourist  any  nonresident  who  stays  less  than  120  days, 
but  at  least  one  night.   Dale  Fodness,  a  researcher  with  the 
Florida  Department  of  Economic  Development  and  Tourism 
(personal  communication  1985),  states,  however,  that  the 
Florida  Department  of  Economic  Development  and  Tourism 
defines  a  tourist  as  a  nonresident  who  stays  in  Florida  more 
than  24  hours  and  has  traveled  more  than  100  miles  from 
home.   While  both  definitions  are  adequate  for  a  statewide 
study  of  tourism,  each  excludes  important  segments  of  the 
traveling  public  which  would  have  its  impact  on  tourism. 
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The  Florida  Trend  article  (How  we  shaped  up  1984) 
says  that  "snowbirds,"  a  vernacular  term  for  out-of-staters 
who  rent  or  own  a  home  in  which  they  stay  part  of  the  year 
(usually  the  winter  months),  are  not  counted  as  tourists  if 
they  stay  more  than  120  days.   Fodness  (personal 
communication  1985)  says  that  "snowbirds"  are  counted  as 
long  as  Florida  is  not  their  official  place  of  residence; 
however,  by  meeting  minimum  requirements  individuals  may 
claim  Florida  residency  to  take  advantage  of  the  state's 
lack  of  an  income  tax  while  maintaining  a  home  in  another 
state.   These  ir J5viduals  would  be  counted  as  residents  in 
any  study  of  tourism  by  the  Department  of  Economic 
Development  and  Tourism  (Fodness,  personal  communication 
1985) . 

Both  definitions  exclude  the  in-state  travelers 
whether  for  pleasure  or  for  business  or  for  business  and 
pleasure  (How  we  shaped  up  1984;  Fodness,  personal 
communication  1985). 2   In  considering  local  change  related 
to  tourism,  particularly  in  a  coastal  area,  these  categories 
must  be  included.   Many  inland  Floridians  weekend  at  or  near 
the  beach  either  in  tourist  facilities  or  in  second  homes. 
These  in-state  tourists  contribute  to  change  in  the  local 
area  in  much  the  same  way  as  out-of-state  tourists. 

Business  travelers  who  stay  more  than  24  hours  are 
considered  tourists  if  they  are  nonresidents  oA  Florida; 
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however,  a  Florida  businessperson  away  from  home  and 
utilizing  the  same  facilities  for  the  same  length  of  time  as 
the  nonresident  is  not  considered  a  tourist.   Both 
contribute  to  any  impacts.   Many  of  the  new  coastal 
developments,  for  example,  contain  facilities  which 
encourage  the  business  person,  whether  individual  traveler 
or  conventioneer,  to  combine  pleasure  with  business.   Amelia 
Island  Plantation  touts  "the  perfect  vacation  and  meeting 
combination  .  .  .  [which  includes]  .  .  .  nature,  beauty, 
championship  sports,  gourmet  dining,  luxurious  resort 
accommodations,  and  executive  conference  facilities" 
( Anonymous  1984:3) . 

Since  none  of  the  previous  definitions  of  a  tourist 
is  satisfactory  for  a  study  of  local  change,  the  definition 
which  will  be  used  in  this  study  will  be  extrapolated  from  a 
definition  of  tourism  by  Burkhart  (1982).   According  to 
Burkhart  (1982:91)  tourism  is  "the  temporary,  short-term 
movement  of  people  to  destinations  outside  the  places  where 
they  normally  live  and  work, and  their  activities  during 
their  stay  at  these  destinations."   The  time  bounds  for  the 
term  tourism  are  the  day  trip  and  the  migration,  so  that  any 
travel  of  more  than  24  hours  but  less  than  a  year  is 
included  under  the  rubric  of  tourism  (Burkhart  1982). 
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Tourism  as  a  Major  Industry 
The  importance  of  tourism  as  a  major  industry,  and 
thus  as  an  agent  involved  in  land-use  change,  should  not  be 
underestimated.  In  1981,  spending  on  international  and 
domestic  travel  accounted  for  6  percent  of  the  gross  world 
income  (over  $700  billion)  (Waters  1983).   Tourism  is 
considered  one  of  the  most  rapidly  growing  sectors  of  the 
world  economy  (Mathieson  and  Wall  1982;  Holloway  1986). 

In  Florida,  tourism,  which  brings  over  $20  billion  a 
year  into  the  state  (Blouin  1988),  is  the  dominant  sector  of 
the  economy  (Milman  and  Pizam  1988).   Partially  by  the 
happenstance  of  environment,  and  particularly  as  a  result  of 
manmade  attractions,  Florida  became  one  of  the  top  three 
areas  in  the  world  for  tourist  spending  in  1983;  the  others 
were  Spain  and  California  (Craddock  1984).   In  that  year, 
33.9  million  out-of-state  tourists  visited  Florida  and  spent 
$22.5  billion  in  the  state.   The  significance  of  the  tourist 
dollar  to  the  Florida  economy  may  be  seen  by  comparing  the 
$73.1  billion  spent  by  tourists  in  the  state  between  1979 
and  1983  with  the  $5.5  billion  invested  in  manufacturing  in 
Florida  during  the  same  period  (Craddock  1984). 

Although  the  data  show  that  the  south  and  south- 
central  sections  of  Florid  are  the  most  popular  tourist 
destinations  (How  we  shaped  up  1984),  most  of  Florida  has  a 
growing  tourist  industry.   "And,  for  better  or  worse, 
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tourism  literally  has  shaped  the  look  of  Florida's 
landscape"  (Craddock  1984:75).   As  an  example,  Craddock 
(1984)  cites  the  development  of  Amelia  Island  near 
Jacksonville. 

The  data  are  not  available  to  evaluate  the  impacts 
of  the  travel  industry  on  Amelia  Island  and  the  adjacent 
mainland  (Allen,  personal  communication  1984).   Tourism  and 
resort  growth,  however,  are  perceived  by  local  governments 
as  being  extremely  important  to  present  and  future 
development  (Fernandina  Beach  Local  Planning  Agency  1979; 
Post,  Buckley,  Wilson,  &  Miller,  Inc.,  1982).   The  local 
economy  depends  heavily  on  manufacturing,  fishing,  and 
tourism  and  resort  development.   Of  these  three,  only  the 
latter  is  cited  as  an  expanding  sector  of  the  economy  with 
growth  potential  (Fernandina  Beach  Local  Planning  Agency 
1979) . 

Impacts  of  Tourism 
Tourism  as  a  phenomenon  has  existed  for  centuries. 
The  study  of  impacts  on  a  destination  area,  however,  has 
evolved  only  recently.   While  the  earliest  studies  centered 
on  economic  benefits  (Ogilvie  1933;  Alexander  1953),  more 
recent  studies  have  examined  economic  costs  (Beekhuis  1981; 
Chow  1980;  Loukissas  1982;  Holloway  1986),  physical  impacts 
(Pigram  1980;  Pearce  1979;  Cohen  1978;  Tangi  1977;  Holloway 
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1986;  Stroud  1989;  Inskeep  1987);  and  social  impacts  (Cooke 
1982,  Pigram  1980;  Pearce  1979;  Holloway  1986;  Roehl  and 
Fesenmaier  1987;  Din  1988;  Milman  and  Pizam  1988).   The 
diverse  and,  usually,  narrow  areas  of  interest  in  the 
studies  of  tourism  impacts  have  resulted  in  a  widely 
scattered  literature,  but  a  comprehensive  survey  of  the  pre- 
1980  literature  became  available  when  Mathieson  and  Wall 
completed  their  study  entitled  Tourism:  Economic,  Physical, 
and  Social  Impacts  (1982).   In  it,  the  authors  pointed  out 
that  most  studies  of  tourism  are  on  a  national  and 
international  level.   They  particularly  recognize  the 
paucity  of  research  on  local  and  regional  levels  in  North 
America  (Mathieson  and  Wall  1982).   The  present  review  will 
concentrate  on  recent  literature  which,  while  it  may  not 
concern  North  America  directly,  is  applicable  in  local 
situations  on  that  continent. 

Impacts  of  Tourism  with  Particular 
Reference  to  a  Coastal  Area 

The  mobility  afforded  by  the  automobile  has  led  to 

an  increase  in  leisure  travel  during  the  past  few  decades 

(Cooper  1981).   Because  of  the  recognized  appeal  of  the 

shore  (Gunn  1981),  many  coastal  areas  are  choosing  tourism 

and  resort  development  as  a  means  of  economic  growth  (Rose 

1981).   The  changes  caused  by  growth,  however,  are  often  so 
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complex  that  the  impacts,  or  potential  impacts,  are 
difficult  to  evaluate  (Runyan  and  Wu  1979). 

There  is  no  consensus  in  the  literature  on  whether 
the  impacts  related  to  the  growth  of  the  tourist  industry  in 
an  area  are  beneficial  (Gunn  1981;  Rose  1981;  uelisle  and 
Hoy  1980;  Cheng  1980;  Pigram  1980),  detrimental  (Loukissas 
1983;  Cheng  1980;  Jordan  1980),  or  neutral  (Pigram  1978). 
There  is  also  no  agreement  on  how  to  evaluate  impacts, 
although  the  most  common  methods  of  determining  negative 
impacts  involve  the  theory  of  "carrying  capacity"  (Inskeep 
1987;  Getz  1983;  Cooke  1982;  Loukissas  1982;  Pearce  1979, 
1981;  Cheng  1980;  Pigram  1980;  Ditwiler  1979;  ^arkham  1973). 

Despite  the  wide  attention  given  impacts  related  to 
tourism,  rarely  does  the  full  range  of  changes  receive 
attention.   This  is  undoubtedly  because  many  of  the  impacts 
are  so  complex  and  interrelated  that  they  cannot  be 
quantified  accurately.   The  available  techniques  permit 
estimates  of  only  simple,  and  specific,  impacts  in  which  are 
involved  a  few,  measurable  variables  (Runyan  and  Wu  1979). 
The  result  is  that,  within  the  literature,  most  studies  of 
impact  may  be  separated  into  three  general  topics:  economic, 
physical,  and  social.   Mathieson  and  Wall  (1982:2)  suggest 
that  the  value  of  these  types  of  research  "would  be  enhanced 
if  they  could  be  placed  in  a  broader  context." 
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Economic  Impacts  of  Tourism 
Tourism  tends  to  develop  in  either  peripheral  areas 
or  in  highly  urbanized  areas.   Especially  in  peripheral 
areas,  because  there  are  few  other  options  for  economic 
growth,  the  travel  industry  often  is  considered  a  positive 
stimulant  to  the  local  economy  (Holloway  1986;  Rose  1981; 
Pearce  1979;  Brownrigg  and  Gregg  1976;  Ball  1971).   Where 
the  economy  is  particularly  isolated,  the  tourist  industry 
creates  external  linkages  (Loukissas  1982;  Cooke  1982)  and 
stimulates  the  inflow  of  revenues  (Holloway  1986;  Tangi 
1977).   It  provides  new  jobs  (Holloway  1986;  Cooke  1982; 
Tangi  1977;  Wall  and  All  1977)  and  economic  opportunities 
(Chow  1980;  Milman  and  Pizam  1988).   Government  revenues 
increase  (Tangi  1977)  and  "trickle-down" — the  automatic 
vertical  flow  from  rich  to  poor  of  economic  benefits  accrued 
from  tourism — is  supposed  to  improve  the  economy  of  the 
entire  region  (Arndt  1983;  Chow  1980).   All  of  these  points 
seem  to  indicate  a  much  stronger  economic  future  for  the 
particular  area.   Beneath  the  surface,  however,  where  data 
are  not  easily  obtained,  erosion  of  those  economic  benefits 
may  be  occurring. 

Much  of  the  actual  economic  benefit  depends  on 
ownership  of  the  tourism  facilities.   Outside  ownership 
often  captures  the  bulk  of  the  market  (Din  1988;  Beekhuis 
1981;  Chow  1980;  Turner  1976;  Marsh  1975;  Jackson  1973). 
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This  creates  "leakage"  because  much  purchasing  of  goods  and 
services  is  from  suppliers  from  outside  the  area.   Even 
passive  residential  development  which  requires  few  outside 
links  may  have  minimal  local  benefits.   For  example, 
condominiums,  either  as  single  units  or  entire  complexes, 
are  frequently  owned  by  nonlocals  so  that  rents  and  payments 
flow  out  of  the  community  (Chow  1980) .   Even  when  facilities 
are  locally  owned,  many  of  the  necessities  demanded  by 
tourists  must  be  purchased  outside  and  earnings  to  the 
community  are  further  diluted  (Beekhuis  1981). 

As  Mathieson  and  Wall  (1982)  point  out,  there  has 
been  little  research  on  tourism-related  induced  or  indirect 
money  flows  at  the  local  or  regional  level.   They  write  that 
aside  from  "benefits  to  construction,  there  appear  to  be  few 
linkages  to  manufacturing  and  agriculture  or  to  other 
sectors  of  the  economy  .  .  .  [except  the] .  .  .  service 
industries"  (Mathieson  and  Wall  1982:75).   Even  those 
linkages  may  be  spatially  restricted.   Since  tourism  tends 
to  concentrate  near  the  attractions,  economic  improvements 
stay  near  that  attraction  and  do  not  "trickle  down"  to  the 
entire  region  (Chow  1980). 

The  tourist  industry  does  produce  jobs.   It  is  a 
labor-intensive  industry  requiring  service  in  hospitality 
(hotels,  motels,  restaurants,  bars),  retail  shops, 
transportation  and  transportation-related  services,  and  even 
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government  (management  and  planning)  (Beekhuis  1981).   The 
majority  of  the  jobs,  however,  are  low-level,  poor-paying, 
and  unskilled  (Loukissas  1982;  Beekhuis  1981).   In  addition, 
the  jobs  frequently  are  not  secure  because  demand  fluctuates 
seasonally  with  tourism  (Beekhuis  1981;  Tangi  1977).   The 
best  jobs,  secure,  well-paying,  skilled  management 
positions,  usually  go  to  outsiders,  especially  when  the 
facility  is  nonlocally  owned  (Loukissas  1982;  Cohen  1980). 

In  determining  potential  economic  impact  on  a  local 
economy,  all  of  the  previously  mentioned  factors  should  be 
considered,  but  usually  only  a  few  factors  tend  to  receive 
attention.   In  a  typical  study,  Rose  (1981)  concluded  that 
tourism  makes  a  generally  positive  contribution  to  local 
economies.   The  study,  however,  was  based  on  generalized 
information  such  as  estimated  tourist  income  in  dollars, 
tourist  income  as  a  percentage  of  total  income,  estimated 
primary  and  secondary  employment  attributed  to  tourism  and 
percentage  of  tourist-related  employment  in  the  city  (Rose 
1981).   Less  easily  obtained  data  (for  example,  monies 
channeled  outside  the  local  economy  through  corporations) 
and  less  quantifiable  data  (for  example,  quality  of  jobs) 
were  not  considered  so  the  results  are  likely  to 
overestimate  local  benefits. 
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Physical  Impacts  of  Tourism 
The  tourist  industry  and  the  environment  are 
intimately  related.   In  fact,  the  success  of  tourist- 
industry  development  depends  on  an  attractive  natural  or 
manmade  environment  or  both  (Holloway  1986;  Pigram  1980; 
Pearce  1979;  Cohen  1978;  Tangi  1977).   Considering  the 
importance  of  the  environment  to  tourism,  surprisingly  few 
studies  have  been  attempted.   Mathieson  and  Wall  (1982) 
attribute  the  paucity  of  research  to  methodological  and  data 
problems.   They  specify  lack  of  baseline  data  as  a 
particular  concern  because  change  cannot  be  accurately 
measured  without  knowing  about  conditions  before  that  change 
occurred;  however,  "most  research  has  been  reactionary  in 
nature  being  a  response  to  immediate  threats  to  the 
environment"  (Mathieson  and  Wall  1982:95). 

By  their  very  nature,  tourism  and  tourist 
development  must  have  an  impact  on  the  physical  environment. 
Increased  numbers  of  peoples,  expecting  certain  amenities, 
traveling  to  or  through  an  area,  necessarily  produce  change 
(Cohen  1978).   The  degree  to  which  impacts  are  beneficial  or 
detrimental  depends  on  numerous  factors  and  varies  over  time 
and  space. 

Much  of  the  literature  claims  that  tourist 
development  will  enhance  the  physical  environment.   The 
monies  brought  in  by  outsiders  will  provide  economic  motive 
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and  means  to  conserve  and  preserve  both  the  natural  and 
manmade  environment  (Pigram  1980;  Cohen  1978;  Tangi  1977). 
Areas  become  cognizant  of  their  natural  and  cultural  assets 
and  strive  to  protect  these  resources  (Gunn  1981;  Pigram 
1980;  Gunn  1978).   Historic  sections  are  restored  and 
protected  (Cohen  1978;  Tangi  1977).   Fish  and  wildlife  are 
better  managed  and  pest  species  controlled  (Pigram  1980) . 
Economic  inducement  makes  conservation  and  preservation 
politically  defensible  (Pigram  1980;  Cohen  1978).   Increased 
and  improved  infrastructure  benefits  local  residents  as  well 
as  travelers  (Pigram  1980;  Tangi  1977).   One  author  (Pigram 
1980)  suggests  that  tourism  strengthens  standards  in 
architecture,  design,  and  engineering.   It  also  is  credited 
with  discouraging  large-scale  industrialization  (Cohen 
1978) . 

The  suggested  benefits,  or  environmental 
enhancements,  brought  about  by  tourism  frequently  are 
obviated  by  the  "real-world"  situation.   Cohen  (1978)  states 
that  to  determine  properly  the  type  and  degree  of  impact, 
each  factor  in  the  tourist  situation  should  be  isolated  and 
evaluated.   The  factors  may  be  categorized  generally  into 
three  areas:  the  intensity  of  tourist  site  use  and 
development;  ecosystem  resiliency;  and  the  time  perspective 
of  the  developer  (Cohen  1978). 
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The  number  of  tourists,  their  length  of  stay,  and 
availability  of  facilities  and  activities  determine  the 
intensity  of  development  and  land  use  (Cohen  1978) .   With 
few  tourists,  minimal  infrastructure  is  sufficient,  but  to 
develop  a  tourist  industry  requires  increased  infrastructure 
and  superstructure  (restaurants,  lodging  facilities)  to 
attract  visitors  and  make  their  stay  enjoyable.   This  is 
particularly  detrimental  when  tourism  is  seasonal  as  it  is 
in  coastal  areas.   Since  the  infrastructure  must  be  adequate 
for  peak  use,  the  cost  of  maintaining  these  systems  falls  to 
the  local  population  during  the  off-season  (Beekhuis  1981; 
Tangi  1977).   The  superstructure  may  be  larger  than  these 
local  residents  can  support,  resulting  in  seasonal  closing 
of  many  facilities  (Beekhuis  1981).   Real-estate  changes 
become  evident.   Central  areas  utilized  by  tourists  may  be 
transformed  completely  (Cohen  1978),  while  rural  areas  may 
become  urbanized  (Holloway  1986;  Stroud  1983;  Mathieson  and 
Wall  1982;  Beekhuis  1981;  Cohen  1978). 

Rising  land  values  frequently  put  pressure  on 
remaining  agricultural  land  (Beekhuis  1981).   Along  the 
coast,  where  land  is  at  a  premium,  building  density  rises 
(Beekhuis  1981).   Approach  areas  are  affected  by  commercial 
growth.   Strip  development  (gas  stations,  motels,  shops) 
grows  along  routes  leading  to  the  tourist  area. 
Attractiveness  of  the  tourist  area,  per  se,  is  so  important 
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that  "staging  areas"  are  placed  in  less  frequented  places 
without  regard  to  environmental  effects.   Artificial 
elements  are  added.   These  may  be  as  minimal  as  signs 
(Pigram  1980) ,  or  they  may  be  major  projects  designed  by 
well-meaning  local  authorities  to  preserve  the  environment. 
Whatever  they  are,  they  transform  the  landscape  (Cohen 
1978) . 

Some  physical  environments  are  less  tolerant  of  use 
and  change  than  others.   Although  they  are  particularly 
attractive  to  tourists,  coastal  ecosystems,  small  towns, 
wetlands,  and  islands  are  among  the  most  sensitive  to  change 
and,  therefore,  subject  to  environmental  degradation 
(Gartner  1987;  Stroud  1989;  Cohen  1978;  Tangi  1977). 
Detrimental  changes  which  can  result  from  tourism  include 
the  following:  increased  air  pollution,  risk  of  wild  fire 
(Mathieson  and  Wall  1982;  Tangi  1977),  destruction  of  flora 
and  fauna  (Beekhuis  1981;  Pigram  1980;  Tangi  1977;  Burn 
1975),  litter  (Tangi  1977),  vandalism  (Cohen  1978), 
destruction  of  wetlands  (Stroud  1983),  diversion  of  water  to 
or  from  tourist  developments  (Stroud  1983;  Pigram  1980), 
pollution  of  water  resources  (Stroud  1983)  and,  in  coastal 
areas,  building  on  dune  lines  (Beekhuis  1981).   As 
development  continues,  more  land  is  removed  from  the  natural 
ecosystem  and  installation  of  infrastructure,  often  prior  to 
real  need,  alters  the  environment  (Stroud  1983;  Cohen  1978). 
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The  results  of  the  changes  accompanying  tourist 
development  may  be  irreversible  environmental  damage.   The 
result  may  also  be  self-destruction  by  the  tourist  industry 
as  the  changes  destroy  what  originally  attracted  the 
tourists  (Loukissas  1983;  Cohen  1978). 

It  is  usually  assumed  that  the  long-run 
profitability  will  prevent  entrepreneurs  from  destroying  the 
environment  which  draws  the  tourists  (Cohen  1978).   Although 
this  may  be  true  in  some  cases,  more  often  it  is  not. 
Developers  vie  with  each  other  to  build  their  facilities  on 
the  most  attractive  sites.   One  need  only  look  at  the 
numerous  hotels  built  directly  on  the  beach  to  realize  that 
environmental  interests  are  sacrificed  for  the  sake  of 
short-term  profits  (Cohen  1978).   Speculation,  where 
facilities  are  built  quickly  and  sold  quickly  at  a  large 
profit  and  with  no  consideration  of  environment,  frequently 
characterizes  an  emerging  tourist  area  (Cohen  1978),  as  does 
the  rapid  construction  of  the  visual  blight  better  known  as 
standard  "tourist  hotel/motel"  architecture  (Tangi  1977). 

In  evaluating  physical  impacts,  the  literature 
focuses  on  the  theoretical  concept  of  environmental 
"carrying  capacity"  which  is  based  on  quality  of  environment 
and  adaption  to  natural  constraints  (Inskeep  1987;  Cooke 
1982;  Pigram  1980;  Ditwiler  1979;  Pearce  1979;  Barkham 
1973).   "Carrying  capacity"  incorporates  the  idea  of 


40 


"threshold,"  which  is  the  maximum  activity  an  area  will 
tolerate  without  degradation  of  the  environment,  lessening 
of  tourist  or  local  enjoyment,  and  over-utilizing  the 
facility  (Ditwiler  1979;  Pearce  1979;  Poulton  1982;  Barkham 
1973).   The  practical  application  of  the  concept,  however, 
is  restricted.   Control  of  environmental  degradation 
requires  that,  somehow,  someone  imposes  the  predetermined 
limits  (Getz  1983),  but  it  is  difficult  to  measure  and 
quantify  those  limits  (Pearce  1979).   Also,  the  limits  to 
development  are  open  to  political  manipulation  and  they  vary 
as  planners  respond  to  various  group  perceptions  (Roehl  and 
Fesenmaier  1987;  Pigram  1980).   The  variation  over  time  and 
space  prevents  generalization  and  makes  the  concept  site- 
and  case-specific  (Pigram  1980;  Barkham  1973). 

Social  and  Cultural  Impacts  of  Tourism 
Literature  on  the  social  and  cultural  impacts  of 
tourism  is  sparse  even  though  it  is  well  recognized  that 
tourism  changes  the  social  and  cultural  geography  of  an  area 
(Milman  and  Pizam  1988;  Cooke  1982;  Pigram  1980).   This  may 
reflect  the  difficulty  in  quantifying  social  and  cultural 
data. 

Several  studies  mention  social  and  cultural  benefits 
accruing  from  tourist  development.   Pearce  (1979)  and 
Boissevaln  (1979)  suggest  that  tourism  and  tourist 
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development  reduce  the  out-migration  of  young  adults  and 
that  in-migration  favorably  change  the  structure  and 
composition  of  the  population.   Cultural  benefits  arise  from 
"a  regeneration  in  awareness  and  pride  in  their  culture  and 
traditions  among  the  [local]  population"  (Holloway 
1986:256).   Din  (1988)  cites  as  a  specific  example  Jamaica 
where  preservation  and  enhancement  of  the  native  Caribbean 
culture  has  been  attributed  to  tourism.   In  each  case,  the 
sociocultural  benefits  do  not  result  from  the  actual  visits 
by  tourists.   Rather,  they  are  the  products  or  byproducts  of 
local  economic  enhancement  by  tourism. 

A  number  of  studies  concentrate  on  local  perceptions 
and  reactions  to  tourists.   Ms    of  these  studies  found 
friction  or  conflict  between  the  tourists  and  the  host 
population  (Cooke  1982;  Loukissas  1982;  Bel  isle  and  Hoy 
1980;  Cheng  1980;  Jordan  1980;  Pigram  1980).   Specific 
reasons  for  friction  varied,  but  they  may  be  generally 
traced  to  the  feeling  that  the  visitor  impinges  on  the 
host's  privacy  and  his  rights  to  his  environment  (Jordan 
1980;  Pigram  1980) . 

There  are  few  ways  to  evaluate  relative  social 
impacts  discussed  in  the  literature  (Mathieson  and  Wall 
1982).   As  in  the  case  of  physical  impact   of  tourism,  many 
studies  concerning  social  impact  are  based  on  the  theory  of 
"carrying  capacity"  (Cooke  1982;  Cheng  1980).   In  assessing 
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the  perceptions  of  the  host  community,  Cooke  (1982)  assumed 
limited  physical  resources  and  limited  positive  and  friendly 
interaction.   She  further  assumed  that  at  a  certain  level  of 
tourist  activity,  the  quality  of  the  physical  environment 
and  the  interactions  between  tourist  and  host  would 
deteriorate.   Her  methodology  consisted  of  interviews  with 
local  residents.   The  study  resulted  in  both  a  positive  and 
a  negative  tourist  development  scenario  (Cooke  1982). 

Negative  impacts,  whether  real  or  perceived, 
generally  occur  as  the  result  of  direct  contact  between  the 
host  culture  or  social  system  and  the  visitors.   Tourism  has 
been  blamed  for  increases  in  organized  crime  (Holloway  1986; 
Milman  and  Pizam  1988),  prostitution  (Holloway  1986;  Din 
1988),  gigoloism  (Oin  1988),  drug  addiction,  alcoholism 
(Milman  and  Pizam  1988),  and  divorce  (Holloway  1986). 

Mining:  A  Traditional 
Commodity-Producing  Rural  Land  Use 

Mining  has  been  described  as  one  of  "the  two  basic 

industries3  upon  which  all  others  depend"  (D.  A.  Smith 

1987:151).   The  long  tradition  of  mining  in  this  country  and 

its  significance  to  the  national  well-being  are  undeniable 

(U.S.  Bureau  of  Mines  1983;  D.  A.  Smith  1987;  Leshy  1987). 

Equally  undeniable  are  the  recent  concerns  about  impacts,  in 

particular  environmental  impacts,  resulting  from  mining 

(Organisation  for  Economic  Co-operation  and  Development 
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1983;  Chadwick  and  Lindman  1982;  Roberts  and  Roberts  1984; 
Carleson  and  Swisher  1987;  Briones  1987;  Clark  and  Herington 
1988) . 

The  Importance  of  Minerals 

From  the  time  humans  fashioned  the  first  crude  stone 
tools,  their  dependence  on  minerals  has  enlarged 
continually.   They  not  only  have  required  greater  amounts  of 
a  specific  mineral,  but  they  also  have  developed  uses  for  an 
increasingly  greater  variety  of  minerals  (U.S.  Forest 
Service  1983).   This  is  particularly  true  in  the 
industrialized  nations  where  "[e]very  material  thing  .  .  . 
is  either  directly  a  mineral  product  or  else  (as  in  the  case 
of  wood  and  foodstuffs)  produced  only  with  the  aid  of 
mineral  derivatives  such  as  steel,  fertilisers  [sic],  or 
energy"  (Down  and  Stocks  1977:2).   Thus,  the  more 
industrialized  countries  depend  on  the  availability  of 
minerals  which  may  or  may  not  be  mined  within  their  borders. 

Minerals  are  not  equally  distributed  within  the 
earth's  crust.   Economically  viable  deposits  occur  in 
discrete  geographic  locations  from  which  they  must  be  mined 
(U.S.  Forest  Service  1983).   To  supply  its  mineral  needs,  a 
country  must  either  have,  and  mine,  the  concentrations 
within  its  boundaries,  or  it  must  trade  with  other  countries 
which  do.   As  a  result,  minerals  are  a  major  segment  of 
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international  trade  and  greatly  influence  international 
relationships  (U.S.  Bureau  of  Mines  1983). 

There  is  one  group  of  minerals  which  is  rarely 
traded  internationally.   This  group  includes  sand,  gravel, 
clay,  and  engineering  rocks  such  as  limestone  and  granite. 
These  are  low-value,  high-bulk  minerals  which,  while  not 
ubiquitous,  do  occur  in  sufficient  quantities  in  many 
countries  (Down  and  Stocks  1977). 

By  contrast,  another  group  of  mineral  commodities, 
the  fuels  coal,  oil,  and  gas,  is  imported  and  exported 
extensively.   During  the  nineteenth  and  early  twentieth 
centuries,  coal  was  the  fuel  of  industrialized  nations.   The 
major  coal-producing  countries,  the  United  States,  France, 
Germany,  and  Great  Britain,  were  also  the  industrial 
leaders.   In  the  mid-1960s,  oil  displaced  coal  as  the 
world's  dominant  fuel  source  and  today  it  accounts  for  more 
than  70  percent  of  the  total  energy  supply.   Because  much  of 
the  oil  production  is  in  less  developed  nations,  the 
industrialized  countries  have  become  net  importers  of  energy 
(Chadwick,  Highton,  and  Lindman  1987). 

Nonfuel  raw  minerals  and  processed  materials  of 
mineral  origin  are  another  group  traded  extensively.   As 
with  oil,  the  industrialized  nations  have  become 
increasingly  dependent  on  foreign  sources  of  nonfuel  mineral 
supplies  (U.S.  Bureau  of  Mines  1983).   For  several  years, 
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the  United  States  has  been  a  net  importer  of  minerals  and 

processed  mineral  materials  in  general  (U.S.  Bureau  of  Mines 

1989a)  and  a  number  of  strategic  and  critical  minerals  in 

specific  (U.S.  Bureau  of  Mines  1983,  1987a;  Fletcher  and 

Oldenburg  1986).   To  illustrate  the  real,  and  perceived, 

dependence  of  the  United  States  on  certain  mineral 

importations,  one  need  only  look  at  the  Comprehensive  Anti- 

Aparteid  Act  of  1986 — Public  Law  99-440 — (U.S.  Bureau  of 

Mines  1988a: 3) . 

Section  303(a)  of  the  act  states  that  "no  article  which 
is  grown,  produced,  manufactured  by,  marketed  or 
otherwise  exported  by  a  parastatal  organization  of  South 
Africa  may  be  imported  into  the  United  States  .  .  . 
except  for  those  strategic  minerals  for  which  the 
President  has  certified  to  Congress  that  quantities 
essential  for  the  economy  or  defense  of  the  United 
States  are  unavailable  from  reliable  and  secure 
suppliers.  .  .  . "   (U.S.  Bureau  of  Mines  1988a: 3) 

In  January  1987,  ten  minerals  were  exempted  from  the  ban 

(U.S.  Bureau  of  Mines  1988a). 

Many  of  the  areas  from  which  the  United  States 

imports  critical  mineral  supplies  are  either  too  unstable  or 

too  distant  to  be  reliable  in  case  of  national  emergency. 

The  government  has  recognized  this  problem  and  is  taking 

steps  to  lessen  dependence  on  these  areas  (Fletcher  and 

Oldenburg  1986).   The  Minerals  Availability  Program  (MAP)  of 

the  Bureau  of  Mines,  for  example,  analyzes  potential 

supplies  of  essential  minerals  at  home  and  abroad 

(U.S.  Bureau  of  Mines  1987a).   The  government  has  also 
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established  the  U.S.  National  Defense  Stockpile  (NDS)  which 
is  a  variable  reserve  of  essential  materials  and  minerals 
that  would  be  drawn  upon  in  case  of  war  (U.S.  stockpile 
changes  1983;  Radical  cuts  proposed  1985).   It  is  the  stated 
government  policy  "to  encourage  the  private  sector  in  the 
development  of  adequate  and  secure  mineral  supplies" 
(U.S.  Bureau  of  Mines  1983:1). 

Factors  Affecting  Mining  Impacts 
The  minerals  necessary  to  meet  the  requirements  of 
industrialized  nations  are  extracted  from  the  ea  th's  crust 
through  mining,  and  wherever  mining  takes  place  it  causes 
both  positive  and  negative  impacts  (Briones  1987;  Chadwick, 
Highton,  and  Lindman  1987).   The  amount  and  nature  of  the 
impacts  depends  on  four  factors:  the  method  of  mining 
employed,  the  size  of  the  mining  operation,  th**  chemical  and 
physical  properties  of  the  mineral,  and  the  site  and 
situation  of  the  ore  body  (Moran,  Morgan,  and  Wiersma  1980; 
Down  and  Stocks  1977). 

The  myriad  methods  of  mining  include  solution,  high- 
pressure  water,  underwater,  subsurface,  and  surface  mining. 
Of  th  se ,  the  method  pertinent  to  the  present  study  is 
surface  mining  which  involves  simply  removing  any  overburden 
cad  hei  extracting  the  exposed  ore.   This  is  the  commonest 
and,  generally,  the  cheapest  type  of  mining.   It  is  also  the 
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most  likely  to  produce  adverse  Impacts  (Moran,  Morgan,  and 
Wiersma  1980;  Down  and  Stocks  1977). 

Down  and  Stocks  (1977)  postulate  a  relationship 
between  size  of   a  mining  operation  and  severity  of  its 
impacts.   They  state,  however,  that  any  assessment  of  such  a 
relationship  must  be  subjective  because  of  the  difficulties 
of  separating  scale  from  other  factors  influencing  impacts 
and  of  the  present  inability  to  quantify  many  impacts. 

The  chemical  and  physical  properties  of  the  various 
minerals  important  to  modern  society  can  greatly  affect  the 
impacts  resulting  from  mining  (Down  and  Stocks  1977).   An 
enumeration  of  these  characteristics,  though,  would  be  vast 
and  beyond  the  scope  of  this  study.   Any  discussion  in 
excess  of  the  most  general,  therefore,  will  be  reserved  for 
titanium,  the  specific  mineral  involved  in  the  present 
research. 

The  site  and  situation  of  a  mining  operation 
influence  both  real  and  perceived  impacts.   The  topography 
of  the  general  area  and  the  siting  of  the  mine  in  relation 
to  the  topography  may  bias  impacts  of  an  operation.   For 
example,  the  nuisances  of  noise  and  dust  are  lessened  if  the 
site  is  surrounded  by  hills.   Pollution  generated  by  mining 
is  affected  by  climatic  factors.   Finally,  many  impacts, 
especially  socioeconomic  and  cultural,  are  related  to  the 
surrounding  population  and  "the  extent  to  which  any 
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environmental  impact  may  become  a  problem  is  very  dependent 
upon  the  numbers  of  people  affected  by  the  impact"  (Down  and 
Stocks  1977:22) . 

Physical  Impacts 

Because  mining  requires  disturbance  of  the  earth's 
surface,  it  inherently  causes  physical  impacts  at  the 
immediate  site.   Often,  however,  the  surrounding  area  is 
also  affected. 

Surface  mining,  the  most  environmentally  disruptive 
method  of  resource  extraction,  produces  approximately 
90  percent  of  the  minerals  and  50  percent  of  the  coal  used 
in  the  United  States  (Moran,  Morgan,  and  Wiersma  1980) .   The 
impacts  begin  with  the  removal  of  the  vegetation  and 
overburden  at  the  mining  site  and  continue  throughout,  and 
sometimes  beyond,  the  life  of  the  mine.   As  vegetation  is 
disturbed,  wildlife  are  displaced  and  reclamation  attempts 
may  not  permit  rehabitation  (Roberts  and  Roberts  1984; 
U.S.  National  Research  Council  1981).   Noise  and  dust 
pollution  may  be  problematic  for  the  duration  of  the 
operation  (Clark  and  Herington  1988;  Organisation  for 
Economic  Co-operation  and  Development  [OECD]  1983;  Down  and 
Stocks  1977).   In  hard-rock  areas,  blasting  creates  air  and 
ground  vibrations  which  may  damage  buildings  (U.S.  Bureau  of 
Mines  1988b;  Down  and  Stocks  1977).   Transportation 
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networks,  especially  in  rural  areas,  may  be  impacted  by  the 
increased  volume  of  truck  traffic  (Down  and  Stocks  1977). 
The  mine  with  its  attendant  activities  and  physical 
structures  becomes  a  visual  intrusion  in  areas  of  scenic 
beauty  or  higher  population  density  (Clark  and  Herington 
1988;  Organisation  of  Economic  and  Co-operation  Development 
[OECD]  1983;  Down  and  Stocks  1977).   At  the  cessation  of  the 
mining  procedure,  the  landscape  may  have  been  modified  or 
degraded  to  the  point  that  it  is  considered  a  "loss  of 
amenity"  (Clark  and  Herington  1988;  U.S.  National  Research 
Council  1981) . 

The  wastes  created  by  mining,  also  called  spoils  or 
tailings,  have  their  own  particular  set  of  associated 
problems.   Spoils  left  on  site  may  be  stony  or  salty.   They 
lack  nutrients  and  microbial  populations.   Thus,  vegetation 
does  not  return  easily  and  erosion  and  possible  sliding 
occur  (U.S.  Bureau  of  Mines  1988b;  Briones  1987;  Moran, 
Morgan,  and  Wiersma  1980) .   The  bare  land  increases  runoff 
which  produces  turbidity  and  siltation  in  nearby  surface 
waters  (U.S.  National  Research  Council  1981).   Leaching  of 
certain  mineral  components  of  the  tailings  such  as  lead, 
arsenic,  and  zinc  adversely  affect  water  quality 
(U.S.  Bureau  of  Mines  1988b;  Briones  1987).   Acid  runoff  and 
acid  mine  drainage  (AMD)  are  the  result  of  water  seeping 
through  tailings  containing  sulfur  compounds  (U.S.  Bureau  of 
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Mines  1988b;  Briones  1987;  Moran,  Morgan,  and  Wiersma  1980; 
Down  and  Stocks  1977).   While  AMD  is  usually  associated  with 
coal  mining,  it  may  also  occur  when  other  minerals  are 
extracted  (Briones  1987). 

Since  mining  is  an  intensive,  albeit  temporary, 
utilization  of  the  earth's  surface,  other  land  uses  are 
precluded  at  the  time  of  production.   Of  major  concern  in 
the  United  States  has  been  the  intrusion  of  surface  mining 
into  the  best  agricultural  lands  (U.S.  National  Research 
Council  1981).   This  problem  has  been  considered  so  acute 
that  the  Surface  Mining  Control  and  Reclamation  Act — Public 
Law  95-87 — which  was  passed  by  Congress  in  1977  contains 
provisions  expressly  designed  to  protect  the  nation's  "prime 
farmlands"  (Plotkin  1987). 

The  prime  farmland  protection  stipulations  of  the 
Surface  Mining  Control  and  Reclamation  Act  (SMCRA)  include 

1.  Permit  Requirements.   Operators  wishing  to  mine 
prime  farmlands  must  first  demonstrate  the 
"technological  capability  to  restore  such  mine  areas 
.  .  .  to  equivalent  or  higher  levels  of  yield." 
SMCRA,  Section  510(d)(1). 

2.  Soil  Reconstruction  Standards.   Operators  must 
remove  and  replace  the  key  individual  soil  horizons 
separately  and  construct  a  root  zone  as  deep  and  as 
good  as  in  the  premining  soil.   Exceptions  may  be 
granted  upon  proof  they  will  maintain  or  improve 
soil  productivity.   SMCRA,  Section  515(b)(7). 

3.  Productivity  Standards.   Performance  bonds  can  be 
released  only  after  "soil  productivity  has  returned 
to  equivalent  levels  of  yield  as  nonmined  lands  of 
the  same  soil  type  in  the  surrounding  area  under 
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equivalent  management  practices."   SMCRA  Section 
519(c)(2).   (Plotkin  1987:31-32) 

At  first  glance,  the  past  and  potential  loss  of 

prime  farmlands  does  not  seem  to  be  a  problem  that  merits 

such  legislation.   In  1977,  it  was  estimated  that 

2.062  billion  acres  in  the  United  States  were  used  for 

crops,  forestry,  grassland,  pasture,  and  range.   Through 

1980,  a  total  of  5.7  million  acres  had  been  surface  mined 

(U.S.  National  Research  Council  1981).   It  is  est    ted  that 

of  the  300  million  acres  of  prime  farmland  0.003  percent, 

approximately  10,000  acres,  are  surface  mined  each  year 

(Plotkin  1987).   These  national  acreage  figures  seem  to 

suggest  a  low  impact  of  surface  mining,  especial 3 y  wnen  one 

considers  that  each  year  1  million  acres  of  prime  farmlands 

are  converted  from  crop  production  to  other  uses 

(U.S.  National  Research  Council  1981).   The  impact,  however 

becomes  significant  at  the  local  level.   States  and  counties 

which  have  agriculturally  dependent  economies  could  be  hurt 

severely  if  marked  surface  mining  "followed  by  faulty 

reclamation  were  to  occur  on  their  prime  farmlands"  (Plotkin 

1987:36) . 

Economic  and  Sociocultural  Impacts 
The  economic  and  sociocultural  impacts  of  mining  are 
inextricably  intertwined.   On  a  national  level,  governments 
generally  tout  the  positive  impacts  of  mineral  extraction. 
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As  one  recent  U.S.  Government  publication  states,  "Society 
unquestionably  derives  major  benefits  from  mineral 
production"  (U.S.  Forest  Service  1983:2).   The  most  obvious 
benefit,  aside  from  the  mineral  products  themselves,  is 
their  monetary  value.   In  1988,  nonfuel  minerals  valued  at 
more  than  $30  billion  were  mined  in  the  United  States  alone. 
When  these  minerals  were  combined  with  reclaimed  domestic 
materials  worth  $10  billion  and  imported  raw  mineral 
material  costing  $4  billion,  processed  materials  of  mineral 
origin  worth  more  than  $300  billion  were  produced.   During 
the  same  period,  the  United  States  imported  $40  billion 
worth  of  processed  materials  and  exported  only  $35  billion 
(U.S.  Bureau  of  Mines  1989a).   While  there  has  been  an 
increase  in  value  of  domestic  production  of  raw  mineral 
materials  in  every  year  since  1971  except  1982,  the  country 
still  imports  more  than  it  exports  in  terms  of  worth  (Tanner 
1986;  U.S.  Bureau  of  Mines  1988a,  1988b,  1989a),  thus 
creating  an  outflow  of  dollars.   Because  of  its  important 
role  in  the  U.S.  balance  of  trade,  the  government  encourages 
domestic  mineral  production  (U.S.  Bureau  of  Mines  1983, 
1988b) . 

In  less-developed  countries,  mining  often  is 
considered  a  major  contributor  to  national  economic  growth 
and  development  (Down  and  Stocks  1977).   In  the  Philippines, 
for  example,  it  is  credited  with  bolstering  capital 


53 

accumulation,  foreign  exchange  earnings,  and  employment 
(Briones  1987) . 

At  the  local  level,  whether  mining  is  perceived  as 
an  asset  or  a  liability  depends  in  large  part  on  its 
location.   By  its  very  nature,  mining  disturbs  the  land 
surface  which  reduces  the  monetary  value  of  the  surrounding 
lands  (Chadwick,  Highton,  and  Lindman  1987).   In  areas  such 
as  urbanizing  areas  or  areas  of  scenic  interest,  where  land 
values  would  normally  be  higher,  mining  would  be  considered 
an  economic  liability  to  the  community.   In  areas  which  are 
economically  depressed  and  dependent  on  mining  for 
livelihood,  it  is  viewed  as  an  asset.   In  many  areas, 
though,  the  choices  are  not  so  clear  cut  and  when  some 
residents  perceive  benefit  while  others  see  only  liability, 
social  conflict  results  (Freeman  and  Frey  1986;  Down  and 
Stocks  1977;  Leshy  1987;  D.  A.  Smith  1987). 

Other  social  and  cultural  conflicts  may  arise. 
Personal  and  communal  upheaval  may  result  when  people  are 
dislocated  from  the  land  which  they  consider  "home" 
(U.S.  National  Research  Council  1981).   Mining  also  can 
produce  an  in-migration  of  "outsiders"  whose  values  and 
ideas  differ  significantly  from  those  of  the  natives.   As 
mining  displaces  agriculture  or  forestry,  it  changes  the 
community's  economic  structure  and  may  change  the  social 
structure.   New  stresses  are  placed  on  the  area's  services 
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(Gold  1985;  U.S.  National  Research  Council  1981).   In 
general,  the  changes  associated  with  mining  "may 
irreversibly  modify  the  institutions  and  communication 
networks  of  the  local  community  in  ways  that  the  locals 
consider  detrimental"  (U.S.  National  Research  Council 
1981:14) . 

Minerals  and  Mining  in  the  Study  Area 
While  mining  is  a  traditional  land  use  in  heavily 
mineralized  rural  areas,  rarely  does  mining  come  to  mind 
when  one  thinks  about  land  use  in  Florida.   Amid  the  swaying 
palms  and  under  the  bountiful  sun  of  the  state,  however, 
there  lies  a  vast  wealth  of  nonfuel  minerals.   In  1988,  a 
value  of  nonfuel  minerals  produced  in  Florida, 
$1,524  million,  ranked  it  fifth  in  the  nation  (U.S.  Bureau 
of  Mines  1989c).   In  terms  of  monetary  value,  phosphate, 
peat,  Fuller's  earth,  and  crushed  stone  were  the  state's 
most  important  mineral  products  (U.S.  Bureau  of  Mines  1989c, 
1979).   In  terms  of  national  strategic  materials,  however, 
two  other  minerals  are  prominent.   Florida  is  the  only  state 
which  now  produces  the  titanium  minerals,  rutile  and 
ilmenite  (U.S.  Bureau  of  Mines  1989a,  1989c).   Both  minerals 
are  present  in  the  heavy  mineral  sand  deposit  within  the 
study  area  (Pirkle  et  al.  1984). 
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The  Importance  of  Titanium  Minerals 
While  titanium  minerals  are  not  the  only  heavy 
minerals  found  in  heavy-mineral  deposits,  they  are  the  major 
component  of  those  considered  economically  viable.   In  fact, 
titanium  mineral  extraction  has  been  the  primary  motivation 
for  all  heavy-mineral  mining  operations  in  the  United  States 
(Garnar  N.D.,  1978).   There  are  several  naturally  occurring 
mineral  forms  of  titanium  dioxide  (Ti02).   At  present, 
however,  titanium  is  recovered  from  only  two:  rutile  (Ti02) 
and  ilmenite  (FeO*Ti02  or  FeTi02)  (Henry  et  al .  1987). 

The  earliest  known  use  of  a  titanium  mineral  was  for 
military  purposes.   During  World  War  I,  ilmenite  was 
processed  into  titanium  tetrachloride  (TiCl4)  to  make  tracer 
bullets  (Garnar  1981).   Recently,  most  titanium  has  gone 
into  the  production  of  white  titanium  dioxide  (Ti02)  pigment 
(U.S.  Bureau  of  Mines  1989a;  Lynd  and  Hough  1984;  Garnar 
N.D.,  1981,  1978;  Holden  1981)  and  demand  for  Ti02  continues 
to  rise.   The  most  recent  government  data  show  a  steady 
increase  in  domestic  pigment  production  during  the  past  five 
years  (U.S.  Bureau  of  Mines  1989a)  (see  Table  2-1). 

Much  of  the  titanium  pigment  is  purchased  by  the 
paint  industry  where  it  is  utilized  in  the  manufacture  of 
products  such  as  nontoxic  white  paint.   There  is,  however,  a 
substantial  market  in  other  industries  for  use  in  rubber, 
plastics,  paper  printing  ink,  ceramics,  and  plastics 
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Table  2-1.   Domestic  titanium  production  (short  tons) 


1984       1985       1986       1987        1988 


Metal        24,326     23,257     17,402     19,675       24,000 

(est. ) 

Titanium 
dioxide    834,889    863,543    930,653    951,685    1,020,000 

(est.) 


Source:   U.S.  Bureau  of  Mines  1989a,  1989b 


Table  2-2.   Domestic  distribution  of  Ti02  pigment  usage 
by  industry 


Industry  1987  1988 

Paints,  varnishes,  and  lacquers            5  3  50 

Paper  21  24 

Plastics  16  17 

Rubber  2  2 

Ce'^m^cs  2  NA 

Other  6  7 

Total  100  100 

Source:   U.S.  Bureau  of  Mines  1988a,  1989a 
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(U.S.  Bureau  of  Mines  1988a,  1989a;  Lynd  and  Hough  1984) 

(see  Table  2-2) . 

Some  ore  is  processed  into  titanium  metal,  which  is 
six  times  stronger  than  aluminum  and  resistant  to  both  heat 
and  corrosion  (Lynd  and  Hough  1984;  Holden  1981).   About 
78  percent  of  domestic  titanium  metal  consumption  is  in  the 
aerospace  industry  where  it  is  used  in  the  manufacture  of 
military  and  commercial  aircraft  engines  and  fuselages  as 
well  as  in  space  and  missile  uses.   The  remaining  22  percent 
is  used  by  other  industries  when  superior  corrosion 
resistance  is  demanded  (U.S.  Bureau  of  Mines  1989a). 

Small  amounts  of  titanium  minerals  have  other 
industrial  uses.   Ilmenite  is  used  as  foundry  sands  and 
filter  bed  sand.   It  is  also  used  to  make  heavy  concrete  for 
the  oil  industry  (Garnar  1981).   Rutile  is  used  for  welding 
rod  coating  and  fluxes  (Lynd  and  Hough  1984;  Garnar  N.D.). 
Titanium  metal  scrap  and  ferro-titanium  are  used  in  making 
several  alloys  (Lynd  and  Hough  1984)  (see  Table  2-3). 

Titanium  and  rutile  are  classified  as  strategic  and 
critical  minerals.   They  are  included  in  the  U.S.  National 
Defense  Stockpile,  which  is  a  variable  reserve  of  essential 
minerals  and  materials  that  would  be  drawn  upon  in  case  of 
national  emergency  (Tanner  1987;  Fletcher  and  Oldenburg 
1986;  U.S.  stockpile  changes  1983;  Radical  cuts  proposed 
1985;  U.S.  Bureau  of  Mines  1985).   Their  importance  is  such 
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Table  2-3.   Consumption  of  titanium  products  in  steel  and 
other  alloys  (short  tons) 


Source:   Lynd  and  Hough  1984 


1983 


Carbon  steel  744 

Stainless  and  heat-resisting  steel  1,743 

Other  alloy  steel  (includes  HSLA)  749 

Total  steel  8,241 

Cast  irons  38 

Superalloys  535 

Alloys,  other  than  above  252 

Miscellaneous  and  unspecified  12 

Total  consumption  4,078 


59 

that  in  spring  1987  rutile  was  exempted  from  import 
restrictions  of  the  Comprehensive  Anti-Apartheid  Act  of  1986 
(U.S.  Bureau  of  Mines  1988a,  1987b). 

The  most  recent  available  data  on  the  titanium 
stockpiles  are  for  1988.   At  that  time,  the  goal  for 
titanium  sponge,  semi-processed  ore,  was  set  at 
195,000  short  tons  including  both  specification  and 
nonspecif ication  sponge  metal.   The  stockpile  of  rutile,  the 
ore  from  which  titanium  is  processed,  was  39,000  short  tons, 
also  far  short  of  the  106,000  short- ton  goal  (U.S.  Bureau  of 
Mines  1989a) . 

Titanium  ores  and  concentrates  are  considered  among 
the  five  most  governmental ly  scrutinized  of  the  critical 
materials  (Holden  1981).   Nongovernmental  attention  is  also 
focused  in  titanium  as  domestic  consumption  of  Ti02 
concentrates  and  pigments  increases  and  exceeds  domestic 
supply  (U.S.  Bureau  of  Mines  1989b,  1988c,  1988d,  1988e, 
1988f,  1987b,  1987c,  1987d;  Lynd  and  Hough  1984;  Holden 
1981;  Garnar  1981) . 

Foreign  and  Domestic  Titanium  Production 
The  United  States  both  imports  and  exports  titanium 
products.   The  imports,  which  generally  outweigh  the  exports 
(see  Tables  2-4  and  2-5),  are  obtained  from  relatively 
few  countries  (see  Table  2-6).   This  dependence  of  the 
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Table  2-4.   Imports  and  exports  of  titanium  concentrates 
(short  tons) 


1984       1985       1986       1987       1988* 


Ilmenite 

Imports  391,000  522,000  558,000  562,000  570,000 

Exports  4,000       2,000       

Rutiie 

Imports  171,000  169,000  166,000  205,000  250,000 

Exports  5,000  27,000  3,000  4,000  9,000 


♦Estimated 

Source:   U.S.  Bureau  of  Mines  1989a 
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Table  2-5.   Imports  and  exports  of  Ti02  pigments  and  metals 
(short  tons) 


1984       1985       1986       1987      1988* 

Titanium  dioxide 

Imports     193,501    196,213    202,674    192,043    210,000 
Exports     106,124    101,954    112,227    120,029    130,000 

Metal 

Ir-ports 

(sponge)  2,667  1,717  1,626  1,018  1,800 

Exports 

(scrap)       7,333     10,387      9,930     10,626     13,000 

♦Estimated 

Source:   U.S.  Bureau  of  Mines  1989a 
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Table  2-6.   Major  import  source  countries  (1984-1987) 


Ilmenite 


Country 


Australia 

Canada 

Republic  of  South  Africa 

Other 


Percentage 


46 
30 
23 

1 


Rutile 


Sponge  Metal 


Australia 

Republic  of  South  Africa 

Sierra  Leone 

Other 

Japan 
Other 


TiQ2  pigment     Federal  Republic  of  Germany 
France 
Canada 

United  Kingdom 
Other 
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17 

16 

3 

99 
1 

22 

19 
12 
12 
36 


Source:   U.S.  Bureau  of  Mines  1989a 
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United  States  on  other  countries  for  a  strategic  material  is 
considered  unsatisfactory  (Fletcher  and  Oldenburg  1986) . 
With  the  exception  of  Canada,  major  sources  of  titanium  ores 
and  products  are  not  readily  accessible  in  case  of  global 
conflict.   Supplies  from  countries  such  as  Australia  may  be 
curtailed  by  distance.   There  is  also  the  possibility  of 
governmental  instability  or  strikes  which  could  interfere 
with  vital  shipments  (Fletcher  and  Oldenburg  1986) . 

Of  the  two  major  ores,  ilmenite  and  rutile, 
rutile — which  contains  a  higher  percentage  of  TiO, — is 
preferred.   According  to  the  Department  of  the  Interior,  the 
only  producer  of  natural  rutile  concentrate  in  the  United 
States  is  Associated  Minerals  (U.S.A.)  Ltd.,  Inc.  (AMU)  at 
Green  Cove  Springs,  Florida  (U.S.  Bureau  of  Mines  1989a, 
1989c,  1988a;  Lynd  and  Hough  1984).   Because  AMU  is  the  only 
producer,  production  data  are  withheld  by  the  state  and 
federal  governments  to  avoid  disclosing  company  proprietary 
information  (U.S.  Bureau  of  Mines  1989a;  Shoemyen  1987). 

Ilmenite  is  far  more  common  than  rutile  and  is  mined 
by  AMU  at  Green  Cove  Springs  and  by  E.  I.  duPont  de  Nemours 
&  Co.,  Inc.,  at  Stark  and  Highland,  Florida  (U.S.  Bureau  of 
Mines  1989a,  1989c;  Lynd  and  Hough  1984).   Again,  since 
there  are  only  two  companies  in  the  United  States  producing 
this  mineral,  data  are  withheld  on  both  the  state  and 
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federal  levels  (U.S.  Bureau  of  Mines  1989a,  1989c;  Shoemyen 
1987)  . 

Titanium  Deposits  In  the  United  States 

There  are  both  hard-rock  and  heavy-mineral  sand 
titanium  ore  deposits  in  the  United  States.   The  sand 
deposits  are  most  important,  however,  because  of  the  greater 
concentration  of  Ti02. 

Hard-rock  ilmenite  deposits  occur  near  Chugwater, 
Wyoming;  Stillwater,  Montana;  and  Tahawas,  New  York  (Garnar 
N.D.).   None  of  these  are  mined  at  this  time  (U.S.  Bureau  of 
Mines  1989a) . 

Major  heavy-mineral  sand  deposits  are  present  within 
the  Atlantic  Coastal  Plain  of  Florida,  Georgia,  the 
Carolinas,  as  well  as  New  Jersey  and  the  Mississippi 
Embayment  in  Tennessee  (E.  C.  Pirkle,  personal  communication 
1989;  Garnar  1981)  (see  Figure  2-2).   Among  these,  only 
three  deposits  in  Florida  are  mined  actively  at  present 
(U.S.  Bureau  of  Mines  1989a).   These  mines  produce  titanium 
minerals  with  between  65  percent  and  95  percent  Ti02  (Garnar 
N.D. ) . 

The  major  deposits  in  the  Southeast  which  have  been 
described  extensively  in  the  literature  (Pirkle  et  al .  1984; 
Garnar  N.D.,  1981,  1978;  Pirkle,  Pirkle,  and  Yoho  1977, 
1974;  Pirkle  and  Yoho  1970;  Carpenter  et  al .  1953)  are 
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•  Sea   Islands 
Amel  i  a   Island 
AMU 


■    Active     Mines 

□    Mined-out      or    Closed     Down 

*    Known     Reserves 


Figure  2-2.   Heavy  mineral  mines  and  reserves  in  the 
United  States 


Source:   After  Garnar  1981 


66 

either  mined  out  or  expected  to  be  exhausted  by  the  end  of 
the  century  (Garnar  1978).   It  was  thought  that  the 
remaining  unexploited  deposits  were  small  and  contained  a 
lower  grade  of  ore  not  economically  viable  with  present 
technology  (Garnar  N.D.,  1978).   Even  these  lesser  reserves 
could  be  utilized,  however.   Garnar  (1978)  suggests  that  as 
the  need  for  heavy  minerals  continues,  the  technology 
necessary  to  use  lower-grade  ores  will  be  developed. 
Additionally,  recent  exploration  has  disclosed  several  new 
higher-grade  deposits  in  the  coastal  plain  of  Georgia 
(E.  C.  Pirkle,  personal  communication  i989).   When  the  time 
comes  to  develop  these  reserves,  however,  they  may  not  be 
available.   The  land  may  have  already  urbanized. 

The  known  viable  ore  bodies  are  located  near  Yulee, 
Florida;  Brunswick,  Georgia;  within  the  lower  Georgia 
coastal  plain;  and  on  the  Sea  Islands  (E.  C.  Pirkle, 
personal  communication  1989;  Pirkle  et  al .  1984;  Garnar 
1981).   Most  of  the  Sea  Islands  are  already  unminable 
because  of  development  and  ecological  concerns  (Garnar  1981) 
and  as  development  spreads  from  the  islands  along  mainland 
access  ro   ^s,  the  remaining  reserves  may  be  rendered 
useless. 
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Figure  2-3.   Flow  diagram  of  typical  Florida  heavy-mineral 
mining  operation 

Source:   After  Garnar  1978,  1981;  Henry  et  al , 
1987 
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Titanium  Mining  and  Reclamation 
At  the  present  time,  all  heavy-mineral  mining  in 
Florida  is  carried  out  in  a  similar  manner  (Henry  et  al. 
1987).   Figure  2-3  outlines  the  steps  of  a  typical 
operation. 

After  the  topsoil  is  removed,  the  ore  is  mined  by 
dredges.   During  the  next  step,  the  heavy  minerals  are 
separated  from  quartz  tailing  by  a  gravity  concentrator.   In 
some  cases,  the  gravity  wet  mill  is  land  based,  but  in 
others  it  is  situated  on  the  same  pond  as  the  dredge.   After 
the  wet  mill  operation  foreign  impurities  which  often  cover 
the  grains  are  removed  by  a  sodium  hydroxide  bath.   The 
concentrate  then  is  dried  and  sent  to  the  dry  mill  where  the 
titanium  is  removed.   Subsequent  steps  separate  the  other 
valuable  heavy  minerals  (Garnar  N.D.,  1981,  1978). 

Reclamation,  as  described  in  the  literature, 
consists  of  covering  tailing  with  the  upper  six  inches  of 
top  soil  which  had  been  removed  prior  to  dredging.   This  is 
then  cultivated,  fertilized,  and  seeded  with  grass.   At  a 
later  time,  the  area  is  refertilized  and  planted  with  pine 
seedlings  (Garnar  1981). 

Impacts  of  Titanium  Mineral  Mining 
Literature  on  the  impacts  of  titanium  mineral  mining 
is  sparse,  probably  because  it  is  generally  accepted  that 
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"[h]eavy  mineral  sand  mining  presents  few  serious 
environmental  hazards"  (U.S.  Bureau  of  Mining  1985:873)  and 
the  titanium  itself  is  innocuous  (U.S.  Bureau  of  Mines 
1985).   In  fact,  the  major  environmental  impact  identified 
in  the  literature  is  the  possibility  of  land-use  conflict 
along  the  Atlantic  Coast  (U.S.  Bureau  of  Mines  1989a, 
1988a).   This  impact  is,  however,  short  lived  since  the 
minerals  make  up  only  a  small  percentage  of  the  sand  mined. 
After  the  minerals  are  removed,  the  bulk  of  the  sand  is 
returned  to  its  original  locations  and  the  land  put  to 
another  use.   The  only  other  physical  impact  mentioned  is  an 
energy  requirement  of  4.6  million  BTUs  to  produce  one  ton  of 
Ti02  mineral  concentrate  (U.S.  Bureau  of  Mines  1985). 

Economic  impacts  are  equally  hard  to  pinpoint.   Most 
data  have  been  withheld  by  federal  and  state  sources  in 
recent  years  because  there  are  now  so  few  Ti02  mining 
operations  in  this  country.   With  only  one  or  two  mining 
operations  per  mineral,  data  published  by  the  government 
would  disclose  company  proprietary  information  (U.S.  Bureau 
of  Mines  1989a,  1989c;  Shoemyen  1987).   One  source  does 
mention,  however,  that  employment  in  Ti02  minerals  mining 
dropped  from  650  in  1980  to  375  in  1984  because  of  mine 
closures  and  depletions  (U.S.  Bureau  of  Mines  1985). 
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Forestry — A  Traditional 
Commodity-Producing  Rural  Land  Use 

As  was  stated  in  a  previous  section,  mining  is  one 

of  two  fundamental  industries  upon  which  all  other  industry 

relies.   The  other  basic  industry  is  agriculture 

(D.  A.  Smith  1987)  and  in  the  southern  United  States,  where 

the  study  area  is  located,  the  most  important  agricultural 

crop  is  timber  (U.S.  Forest  Service  1988a). 

The  Importance  of  Timber 

Timber  has  always  been  an  important  resource  in  the 
United  States.   When  the  early  European  settlers  arrived, 
they  found  a  readily  available  fuel  source  and  construction 
material  in  the  form  of  a  vast  forest  that  covered  most  of 
the  eastern  portion  of  the  continent.   Even  now,  timber 
accounts  for  approximately  one-fourth  of  all  raw  material 
used  in  the  United  States  (U.S.  Forest  Service  1988b). 

Industrial  wood  usage  has  changed  during  the  past 
one  hundred  years.   In  the  late  nineteenth  century  and 
during  the  Great  Depression,  half  or  more  of  the 
domestically  harvested  wood  was  used  for  fuel.   By  1986, 
this  usage  had  dropped  to  well  under  3  percent.   Lumber,  on 
the  other  hand,  has  been,  and  continues  to  be,  an  important 
usage.   In  1986,  lumber  comprised  more  than  53  percent  of 
all  U.S.  wood  consumption.   Pulp  and  paper,  which  was 
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virtually  unheard  of  prior  to  1900,  now  constitutes  at  least 
36  percent  of  the  domestic  wood  usage  (Slinn  1989). 

The  Importance  of  Forestry  in  the  South 
"Timberland  is  the  predominant  land  use  [in  the 
South] :  it  accounts  for  2  to  3  out  of  every  5  acres  in  ail 
of  the  Southern  States"  (U.S.  Forest  Service  1988a: 1).   The 
term  "South"  as  used  by  the  U.S.  Forest  Service  ( 1988a, 
1988b)  refers  to  Virginia,  North  Carolina,  South  Carolina, 
Georgia,  Florida,  Alabama,  Mississippi,  Louisiana,  Texas, 
Tennessee,  Oklahoma,  and  Arkansas. 

More  than  182  million  acres  of  timberland,4 
approximately  40  percent  of  the  national  total,  are  located 
in  the  South.   Within  the  region  more  acreage  is  used  for 
forestry  than  for  pasture  and  crops  combined.   Only  about 
18  million  acres,  10  percent,  of  southern  timberland  are  in 
public  ownership.   Slightly  over  41  million  acres, 
22.5  percent ,, belong  to  wood-product  manufacturing  companies 
or  individuals  and  the  remaining  123  million  acres, 
67.5  percent,  are  held  by  other  private  concerns  such  as 
individual  farmers  and  corporations  (U.S.  Forest  Service 
1988a,  1988b).   These  percentages  differ  from  the  national 
figures  where  22  percent  is  in  public  ownership,  30  percent 
owned  by  members  of  the  wood-products  industry,  and 
48  percent  is  in  private  ownership  (Slinn  1989). 
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Not  only  is  timber  the  most  extensive  land  use  in 
the  South,  but  it  is  also  the  most  valuable  agricultural 
product.   In  1984,  the  latest  year  for  which  governmental 
data  comparisons  are  available,  the  value  of  wood  harvested 
in  the  region  was  over  $6  billion,  while  that  of  soybeans, 
the  second  most  important  crop,  was  less  than  $2.9  billion 
and  cotton,  which  ranked  third,  was  approximately 
$2.3  billion.   In  fact,  timber  products  produced  32  percent 
of  all  agricultural  crop  income  to  the  South  (U.S.  Forest 
Service  1988a,  1988b). 

Forestry  and  Rural  Land-Use  Change 
As  is  true  with  other  agricultural  lands,  loss  of 
timberlands  is  generally  a  localized  phenomenon  with  what 
are  often  perceived  as  localized  consequences.   At  the 
national  level,    the  rate  of  forestland  loss  may  seem 
insignificant.   For  example,  between  1967  and  1975,  less 
than  1  percent  of  the  nation's  timberlands  were  converted  to 
nonagricultural  usage  (Hickman  1987;  U.S.  National  Research 
Council  1981).   "These  lost  acres  .  .  .  [however]  can  be 
very  significant  at  the  local,  state,  or  regional  level" 
(Hickman  1987:31) . 

In  the  South,  where  forestry  products  play  an 
important  role  in  the  regional  and  individual  state 
economies,  the  loss  of  timberland  has  been  substantial.   In 
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1962  there  were  more  than  192  million  timberland  acres  in 
the  region.   By  1985,  the  acreage  had  dropped  to  182  million 
and  it  is  projected  to  fall  to  177  million  by  the  turn  of 
the  century  (U.S.  Forest  Service  1988a).   The  most 
significant  conversions  have  been  to  croplands  in  Louisiana 
and  Arkansas  and  to  urban  usage  in  Florida  (U.S.  Forest 
Service  1988a,  1988b;  Brown  1987). 

At  the  local  level,  forestland  losses  may  become  so 
extreme  that  they  require  governmental  intervention.   It  is 
estimated  that  land-use  change  near  Atlanta  was  occurring  at 
the  rate  of  50  acres  per  day  in  1988  and  Fulton  County 
adjacent  to  Atlanta  has  lost  50,000  acres  of  timberland 
since  1972.   These  types  of  losses  have  prompted  actions 
such  as  tree  protection  guidelines  and  tree  protection  in 
the  developmental  permitting  process  (Macie  and  Moll  1989). 

Physical  Impacts  of  Forestry 
The  presence  of  forestland  in  an  area  long  has  been 
viewed  as  an  asset.   As  early  as  1600  B.C.,  Emperor  Yu 
established  a  forest  management  program  in  China  to  control 
floods  and  stem  erosion.   More  recently,  during  the  1930s, 
the  Tennessee  Valley  Authority  used  reforestation  for  the 
same  purposes  in  the  Appalachian  Region  of  the  United 
States.   Recent  studies,  however,  have  shown  that  during 
peak  storm  occurrences,  runoff  is  about  the  same  in  forested 
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and  clear-cut  areas.   Thus,  the  benefit  of  forests  in  flood 
control  may  have  been  overestimated  in  the  past  (Brown  and 
Beschta  1985).   Despite  these  findings,  other  attributes  of 
forestland  should  not  be  overlooked.   Forests  provide 
recreation  (U.S.  Forest  Service  1988b;  Kunkle  1985), 
watershed  protection,  and  habitat  for  wildlife  (U.S.  Forest 
Service  1988b) . 

Many  of  the  negative  impacts  result  from,  and  can  be 
controlled  by,  modern  forestry  practices.   Some  affect  only 
the  forest  industry  itself  and  others  impact  the  surrounding 
areas . 

Most  of  the  negative  impacts  of  forestry  are 
associated  with  changes  in  water  quality.   Erosion  and  mass 
movement  of  soil,  which  have  been  major  problems  in 
forestry,  not  only  result  in  loss  of  top  soil  and 
productivity,  but  also  affect  water  quality.   Soil  moved 
into  water  courses  either  as  sediment  in  overland  flow  or  as 
landslides  can  seriously  impair  downstream  water  quality  for 
human  and  animal  users  (Macie  and  Moll  1989;  Loomis  1989; 
Milauskas  1988;  Askew  and  Williams  1986;  Brown  and  Beschta 
1985;  Kessel  1985).   In  the  southeastern  states,  where  much 
of  the  Coastal  Plain  is  in  planted  pine,  there  is  concern 
that  forestry  practices  may  increase  fresh  water  flow  into 
estuaries  (Nutter  and  Gregory  1985).   Water  temperature  may 
be  affected  by  the  removal  of  too  much  vegetation  adjacent 


75 

to  streams.   Loss  of  overhanging  limbs  which  normally  would 
shade  streams  could  cause  stream  temperatures  to  increase 
(Brown  and  Beschta  1985).   In  some  areas,  a  water-borne 
protozoan  which  causes  a  gastrointestinal  infection  known  as 
"backpacker's  disease"  may  be  introduced  to  water  by  the 
poor  sanitation  of  forestry  workers  or  recreational  users 
(Kunkle  1985).   There  is  also  concern  about  the  introduction 
of  chemicals  into  water  systems.   The  fear  of  possible 
health  problems  from  contaminated  drinking  water  has 
severely  restricted  forestry  herbicide  usage  in  the  past  ten 
years  (Rydelius  1985;  Brown  and  Beschta  1985). 

The  possibility  of  nutrient  export  from  fertilized 
timberlands  has  also  received  considerable  attention  (Askew 
and  Williams  1986;  Nutter  and  Gregory  1985;  Brown  and 
Beschta  1985).   In  the  Southeast,  applications  of  nitrogen 
and  phosphate  are  commonly  used  on  the  vast  commercial  pine 
plantations  (Wood  1986).   Even  small  amounts  of  these 
nutrients  entering  the  local  water  system  pose  the 
possibility  of  eutrophication  (Askew  and  Williams  1986; 
Nutter  and  Gregory  1985).   One  recent  study  (Wood  1986), 
however,  has  shown  an  unexpected  benefit  in  the  use  of 
fertilizer.   Along  the  Coastal  Plain,  deer  forage  is  usually 
low  in  phosphate,  a  nutrient  essential  for  the  animals' 
skeletal  growth.   Applications  of  phosphate  in  commercial 
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forests  appear  to  have  increased  the  content  of  this 
nutrient  in  deer  forage  (Wood  1986). 

A  second  set  of  physical  impacts  is  related  to  the 
machinery  used  in  the  forestry  operations.   "The 
intensification  of  most  management  practices  in  the  South 
has  led  to  increased  use  of  heavy  machinery"  (Gent  and 
Ballard  1985:44).   On  site,  the  heavy  machinery  compacts  the 
soil  and  reduces  productivity  unless  remedial  steps  are 
taken  (Reisinger,  Simmons,  and  Pope  1988;  Gent  and  Ballard 
1985) .   Additionally,  haul  roads  with  stream  crossings  must 
be  constructed.   If  the  roads  are  not  designed  to  permit 
proper  drainage,  erosion  and  sedimentation  can  result 
(Loomis  1989;  Milauskas  1988).   Off  site,  rural  roads  and 
bridges  may  be  damaged  by  transport  vehicles.   In  some  cases 
rural  dirt  roads  "have  been  rutted  so  badly  during 
harvesting  that  only  log  trucks  have  been  able  to  traverse 
[them]"  (Cubbage  and  Raney  1987:77). 

Still  another  set  of  impacts  is  related  to  the 
ongoing  conversion  of  southern  rural  lands  to  commercial 
pine  plantations.   Such  monoculture  is  considered 
detrimental  by  environmentalists  because  it  often  replaces 
more  complex  ecosystems  (Moran,  Morgan,  and  Wiersma  1980). 
One  particular  animal  species  known  to  be  adversely  affected 
by  the  conversion  of  natural  timberlands  to  planted  pine  is 
the  red-cockaded  woodpecker.   This  endangered  species 
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requires  a  specific  habitat  consisting  of  large,  old-growth 
pine  areas  for  nesting  and  foraging.   On  the  plantations, 
the  rotation  times  for  pine  sta  ids  may  be  too  short  to  allow 
maintenance  of  suitable  habitat  (Lancia  et  al .  1989; 
U.S.  Forestry  Service  1988a).   There  is,  however,  benefit  to 
the  conversion  to  pine  plantations.   In  the  South,  hunting 
has  always  been  culturally  important.   The  large  tracts  of 
commercial  forestland  present  an  opportunity  to  preserve  and 
manage  some  of  the  more  important  game  species  such  as  deer 
and  wild  turkey  (U.S.  Forest  Service  1988a;  Mendoza  1988; 
Wood  1986) . 

Economic  and  Sociocultural  Impacts 
In  their  discussion  of  stability  of  timber-dependent 
communities,  Machlis  and  Force  (1988)  attribute,  at  least  in 
part,  decline  in  the  Pacific  Northwest  markets  and  mill 
closings  in  the  northern  Rocky  Mountains  to  the  movement  of 
the  timber  industry  to  the  Southeast.   In  the  South  where 
timber  is  the  most  important  agricultural  crop,  there  is 
little  doubt  about  its  economic  benefits.   In  1982,  the  last 
year  for  which  there  are  comprehensive  and  comparable 
regionwide  data,  more  than  557,000  southerners,  1  in  every  9 
workers,  were  employed  in  timber  industries  and  the  average 
employment  multipliers  for  the  region  are  estimated  at  2.6 
for  pulp  and  paper  and  2.3  for  lumber.   Annual  wages  and 
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salaries  totaled  $8.5  billion.   This  represents  1  in  every 
10  dollars  paid  in  manufacturing  salaries  and  wages  and, 
while  there  is  considerable  variation  from  state  to  state, 
southwide  the  average  income  multiplier  for  the  forest 
industry  is  2.4  (U.S.  Forest  Service  1988a). 

As  a  result  of  its  growth  and  despite  its  overall 
contribution  to  the  economy  of  the  South,  the  forest 
industry  occasionally  causes  social  conflict.   There  is 
general  agreement  in  the  literature  that  the  forestlands 
contribute  to  the  quality  of  life  in  the  region  (Macie  and 
Moll  1989;  Machlis  and  Force  1988;  U.S.  Forest  Service 
1988a,  1988b;  Cubbage  and  Raney  1987).   Among  the  benefits 
attributed  to  forested  areas,  whether  real  or  perceived,  are 
clean  water  and  air,  scenic  beauty,  recreation,  and  safety 
from  crime  (Machlis  and  Force  1988;  Cubbage  and  Raney  1987). 
Throughout  the  South,  more  and  more  people  are  moving  into 
rural  areas  to  enjoy  the  beauty  and  security  of  the 
countryside.   The  priorities  of  these  former  urban  residents 
who  are  still  economically  linked  with  the  city  differ  from 
those  of  long-time  rural  residents  who  are  economically 
dependent  on  traditional  rural  land  uses.   Thus,  conflict 
sometimes  arises  between  the  new  and  old  residents  when  the 
process  of  logging  interferes  with  the  amenities  associated 
with  living  in  a  timbered  area  (Cubbage  and  Raney  1987). 
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Summary  and  Conclusions 
In  the  United  States,  the  rural  land  market  and 
rural  land  uses  are  changing.   The  traditional  commodity- 
producing  land  uses  of  agriculture,  forestry,  and  mining  are 
being  replaced  by  nontraditional  uses  such  as  tourist  and 
residential  development.   The  rural  mainland  along  access 
routes  to  the  Sea  Islands  of  South  Carolina,  Georgia,  and 
northeastern  Florida  is  particularly  vulnerable  to  change 
from  traditional  rural  land  use  to  nontraditional  because  of 
its  site  and  situation. 

At  present  the  predominant  land  use  of  the  rural 
mainlands  adjacent  to  the  Sea  Islands  is  agricultural  and 
timber  is  the  most  important  crop.   In  some  areas  viable 
deposits  of  titanium  minerals,  rutile  and  ilmenite,  exist. 
Both  of  these  resources  are  important  to  the  national 
economy.   Both  land  uses  are  conservative  in  that  though  the 
land  is  in  a  particular  use  at  the  moment  that  use  does  not 
alter  the  land  in  such  a  way  that  it  may  not  be  put  to  other 
usage  in  the  future.   Both  forestry  and  titanium  mining  seem 
to  produce  minimal  permanent  negative  impacts. 

By  contrast,  resort  and  residential  development  is  a 
long-term  land  use  which  precludes  future  alternative  usage. 
In  the  literature  there  is  neither  consensus  on  whether  the 
overall  impacts  of  this  land  use  are  beneficial  (Gunn  1981; 
Rose  1981;  Belisle  and  Hoy  1980;  Cheng  1980;  Pigram  1980), 
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detrimental  (Loukissas  1983;  Cheng  1980;  Jordan  1980),  or 
neutral  (Pigram  1978),  nor  agreement  on  how  to  evaluate 
impacts  ( Inskeep  1987;  Getz  1983;  Cooke  1982;  Loukissas 
1982;  Pearce  1979,  1980;  Cheng  1980;  Pigram  1980;  Ditwiler 
1979;  Barkham  1973).   Mathieson  and  Wall  (1982)  suggest  that 
part  of  the  problem  in  assessing  the  impacts  of  tourism  and 
resort  development  is  that  most  studies  are  "after-the-fact" 
analyses  lacking  baseline  data.   By  examining  an  area  that 
has  not  been  developed,  but  which  has  excellent  potential 
for  resort  and  residential  growth,  the  present  research 
avoids  these  pitfalls. 


Notes 

1This  percentage  reflects  only  the  area  of 
urbanization  compared  to  the  total  land  area  of  barrier 
islands.   Data  are  not  available  to  determine  percentage  of 
urbanization  or  developable  barrier  island  area. 
Presumably,  after  undevelopable  lands,  i.e.,  environmentally 
sensitive,  public  trust,  etc.,  are  subtracted  from  the  total 
land  area,  the  percentage  of  urbanization  would  rise 
considerably. 

2The  first  study  of  in-state  tourism  by  the 
Department  of  Economic  Development  and  Tourism  became 
available  in  December  1985.   Due  to  financial  constraints, 
the  state  was  divided  into  only  three  broad  regions — North, 
Central,  and  South  (Fodness,  personal  communication  1985). 

q 

The  other  basic  industry  is  agriculture  (D.  A.  Smith 
1987) . 

4Timberland  is  defined  by  the  U.S.  Forest  Service  as 
"forested  land  that  is  capable  of  producing  at  least  20 
cubic  feet  of  wood  per  acre  annually  and  that  has  not  been 
withdrawn  from  utilization  for  timber  by  law  or 
administrative  regulation"  (1988a,  1988b). 


CHAPTER  3 
METHODOLOGY 


Introduction 

Rapid  development,  limited  developable  land,  and 
escalating  land  prices  on  the  Sea  Islands  are  making  the 
traditional  commodity-producing  rural  land  uses  of  adjacent 
mainlands  vulnerable  to  displacement  by  the  nontraditional 
rural  land  use — tourist/residential  development.   To 
understand  better  the  process  and  the  implications  of  such  a 
transformation,  descriptions  of  possible  future  events,  or 
"possible  futures"  for  a  selected  study  area  have  been 
generated. 

The  model  on  which  the  research  is  based  predicts  a 
future  of  resort  and  residential  expansion  on  to  mainland 
s  eas  along  major  access  routes  to  the  various  Sea  Islands. 
Thus,  one  future  is  suggested  in  which  nc.  traditional  rural 
land  use  precludes,  or  greatly  excludes,  the  traditional 
rural  land  uses,  agriculture,  mining,  and  forestry. 

While  only  one  future  will  occur,  at  this  moment 
other  futures  are  possible  and  each  future  would  entail  its 
own  unique  set  of  impacts.   The  study  examines,  therefore, 
not  only  a  future  in  which  nontraditional  land  use  prevails, 
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but  also  futures  in  which  traditional  land  uses  are 
prevalent.   The  traditional  land  uses  studied  are  limited  to 
forestry  and  mining  because  ownership  characteristics  of  the 
study  area  would  make  agriculture  unlikely. 

Since  the  entire  study  area  is  owned  by  ITT 
Rayonier,  the  corporation  has  complete  control  over  land 
use.   At  the  present  time,  the  area  is  in  planted  pine  which 
is  harvested  for  processing  at  the  ITT  Rayonier  pulp  mill  in 
Fernandina  Beach.   This  land  use  could  continue  if  the 
corporation  decides  that  this  is  the  "highest  and  best" 
usage  of  the  property.   The  research  considers,  therefore, 
futures  in  which  forestry  exists. 

Another  traditional  rural  land  use  which  is  explored 
is  mining.   Heavy  mineral  sand  deposits  containing  titanium 
minerals  as  major  components  have  been  identified  on  the 
coastal  mainland  of  northern  Florida  and  Georgia 
(E.  C.  Pirkle,  personal  communication  1989).   One  of  these 
ore  bodies  is  in  the  study  area.   While  ITT  Rayonier  has 
decided  against  mining  at  the  present  time  (F.  Pirkle, 
personal  communication  1989),  the  possibility  of  future 
mining  must  be  considered.   Even  if  no  mining  takes  place  in 
the  study  area,  other  similar  sites  within  the  Sea  Island 
area  will  be  presented  with  the  same  possibility  and  will 
also  have  to  evaluate  this  potential  land  use. 
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Futures  Research 

Futures  research  is  a  science  still  in  its  infancy. 
While  there  has  been  much  ballyhoo  about  forecasting  and 
policy  design  based  on  prediction,  neither  has  proved 
particularly  effective  (Calantone  et  al .  1987;  van  Vught 
1987;  Gal  and  Fric  1987). 

In  an  elegant  argument,  van  Vught  discussed 
fundamental  methodological  problems  which  afflict  the 
discipline  of  forecasting.   To  bolster  the  scientific  nature 
of  futures  research,  various  "pitfalls,"  or  mistakes  in 
logic,  must  be  avoided.   Van  Vught  describes  and  discusses 
each  of  these  pitfalls  and  concludes  that 

*  Forecasting  the  future  without  the  use  of  theories 
is  an  arbitrary  activity  which  cannot  be  justified 
scientifically. 

*  Subjective  forecasting  generally  is  performed 
without  the  use  of  theories  and  can,  therefore,  as 
practical  experience  indicates,  lead  to  great  mistakes. 

*  Only  our  scientific  knowledge  provides  us  with  a 
rational  reason  to  use  the  assumption  that  the  future 
will,  at  least  partly,  be  similar  to  the  past. 

*  When  theories  are  used  in  forecasting,  modesty  is 
still  in  order;  forecasts  deduced  from  theories  are 
always  provisional  and  tentative;  besides,  they  can 
never  be  completely  exact. 

*  Concerning  both  our  forecasts  and  our  designs  for 
the  future,  we  will  always  be  confronted  with  surprises, 
(van  Vught  1987:194) 

While  it  is  within  the  realm  of  futures  research, 

the  present  study  does  not  purport  to  be  a  forecast.   It  is 
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instead  an  exploration  of  several  possible  futures  based  on 
specified  assumptions  and  theoretical  considerations  and 
using  a  scenario  methodology. 

Scenario  Usage  and  Definitions 
"Forecasting,  at  its  best,  gives  the  reader  a  hint 
of  what  will  happen.   This  very  markedly  differs  from 
scenarios  that  usually  are  developed  to  describe  what  can 
happen  under  a  certain  set  of  circumstances  and  assumptions" 
(Sviden  1986:682) . 

Scenario  construction,  as  a  methodology  for  dealing 
with  uncertain  future  occurrence,  is  of  recent  origin.   The 
concept  was  first  used  by  post-World  War  II  military 
planners  who  needed  ways  of  assessing  and  handling 
situations  that  might  be  created  by  adversaries  (Becker 
1983).   During  the  1950s,  Herman  Kahn  of  the  Rand 
Corporation  introduced  "scenarios"  into  military  documents. 
The  term  and  concept,  however,  did  not  become  available  in 
public  literature  until  the  publication  of  The  Year  2000 
(Kahn  and  Wiener  1967).   Since  then,  and  particularly  since 
1975,  the  use  of  scenarios  by  planners  and  policy  analysts 
in  private  industry  and  government  has  resulted  in  a 
considerable  body  of  literature. 

The  proliferation  of  scenario  literature,  especially 
in  planning,  futures  research,  and  policy  analysis,  has 


85 

resulted  from  the  extreme  flexibility  of  the  methodology 
(Zentner  1982).   One  pair  of  French  and  Dutch  researchers 
has  identified  27  different  types  of  scenarios,  each  with  a 
different  application  (Ducot  and  Lubben  1980).   Examples  of 
scenario  use  include  the  following: 

*  Generation  of  four  scenarios  to  describe 
types  of  automobile  usage  in  an  information 
society  (Sviden  1986) 

*  Use  of  multiple  scenarios  to  study  revenue 
generation  by  various  toll  barrier 
placements  on  the  Florida  Turnpike  (Goldberg 
1985) 

*  Use  of  two  scenarios  (one  a  projection  of 
present  trends  and  the  other  a  projection  of 
more  liberal  trends)  to  study  the 
consequences  of  agricultural  output  to  the 
year  2000  in  the  European  Economic  Community 
(Legg  1980) 

*  Generation  of  multiple  scenarios  to  assess 
safeguards  against  nuclear  materials  theft 
(Kirkwood  and  Pollock  1982) 

*  Assessment  of  multiple  scenarios  in  defense 
planning  (Schwarz  1977) 
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*  Describing  scenarios  of  choices  in 
technology  in  north-south  development  (Cole 
and  Chichilniski  1978) 

*  Generation  of  one  scenario  describing  post- 
industrial  Canada  (Tahny  1978) 

*  Evaluation  of  alternative  strategies  of 
energy  generation  (nuclear  versus  coal 
versus  various  combinations  of  both)  (Nair 
and  Sarin  1979) 

*  Use  of  scenarios  to  estimate  market 
conditions  for  medium  and  heavy  truck  sales 
(Becker  1983) 

*  Development  of  various  scenarios  for 
corporate  planning  (Klein  and  L-nneman  1981, 
Linneman  and  .klein  1979) 

*  Production  of  a  single  scenario  describing 
impacts  of  a  Category  V  hurricane  on  an 
imaginary  Gulf  Coast  town  (Texas  A&M  Design 
Team  1981) 

*  Use  of  scenarios  to  forecast  medium-and 
long-range  tourism  demands  (Calantone  et  al . 
1987) 

Despite  the  increase  in  literature  utilizing  the 
concept,  there  is  no  consensus  on  the  exact  definition  of 
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scenario  in  the  literature.   Definitions  of  a  "scenario" 
include  the  following: 

*  "...  description  of  possible  future 
worlds — worlds  in  which  consequences  of 
alternate  strategic  choices  made  today  must 
be  examined"  (Leemhuis  1985:30) 

*  "...  internally  consistent  description(s) 
of  possible  future  conditions  and  events" 
(Kirkwood  and  Pollock  1982:545) 

*  "...  set  of  potential  occurrences  which 
belong  to  a  certain  field  of  relevance 
(e.g. :  world  population,  energy  or  raw 
materials) ;  relate  to  a  certain  time  period; 
and  are  connected  by  various  kinds  of 
relations  (e.g.:  temporal  succession, 
causality,  effectuality,  intentionality, 
instrumentality,  and  conditional  probility) 
in  such  a  way  that  an  approximation  of  the 
whole  set  can  be  derived  form  a  subset  of 
basic  hypothesis  taken  from  it"  (Ducot  and 
Lubben  1980:51) 

*  "...  simply  a  general  description  of 
future  conditions  relevant  to  the  planning 
problem  at  hand"  (von  Lanzenauer  and  Sprung 
1982:37) 
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*  "...  a  description  of  a  certain  aspect  of 
the  state  of  the  world.   A  scenario  consists 
of  a  combination  of  the  occurrence  or 
nonoccurrence  of  all  events"  (Nair  and  Sarin 
1979:57) 

*  "...  a  possible  but  by  no  means  certain 
set  of  future  conditions"  (Becker  1983:96) 

*  A  "hypothetical  sequence  of  events 
constructed  for  the  purpose  of  focusing 
attention  on  causal  processes  and  decision 
points"  (Zentner  1982:14) 

*  A  description  of  "how  a  particular  future 
state  (or  set  of  alternative  future  states) 
could  eventually  occur,  given  the  current 
situation  as  the  starting  point"  (Calantone 
et  al.  1987:35) 

While  the  wording  differs,  the  commonality  in  all 
definitions  is  the  focus  on  generating  descriptions  of 
possible  future  events.   The  terms  "hypothetical," 
"possible,"  and  "potential"  are  used  often  to  indicate  that 
the  scenarios  developed  are  not  certain  pictures  of  the 
future  and,  in  most  cases,  should  not  be  interpreted  as 
forecasts  (Leemhuis  1985;  Zentner  1982;  Kahn  and  Wiener 
1967) . 
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Planning  requires  some  means  of  dealing  with  future 
situations,  but  the  future  is  rarely,  if  ever,  predictable 
(van  Vught  1987;  Drucker  1973).   Most  methods  of 
forecasting,  such  as  econometric  modeling,  extrapolate  from 
past  trends  and  processes.   Thus,  a  future  is  predicted 
which  is  predicated  on  the  past  and  the  planner  is  presented 
with  a  unique  picture  of  the  future  which  may  not  occur 
(Sivey  and  Wrobleski  1980) .   This  does  not  mean  that 
knowledge  about  the  past  should  not  be  used  in  futures 
research.   The  past  and  present  are  the  only  realms  from 
which  knowledge  and  experience  can  be  drawn  (van  Vught 
1987).   It  does  however,  mean  that  by  presenting  a  single, 
unique  prediction  the  futures  researcher  may  likely  be 
wrong . 

There  are  some  instances  where  scenarios, 
particularly  single  scenarios,  are  generated  as  forecasts 
(von  Lanzenauer  and  Sprung  1982;  Tahny  1978),  but  a  more 
productive  use  of  the  technique  is  to  describe  multiple 
scenarios  which  are  used  as  a  tool  for  examining  various, 
selected  alternative  futures  (Leemhuis  1985;  Becker  1983; 
Zentner  1982;  Linneman  and  Klein  1979;  Vanston  et  al .  1977). 
Within  this  context,  scenarios  as  they  are  used  in  the 
present  research,  will  be  defined  as  descriptions  of  future 
situations  which  could  be  possible  and  which  are  based  on 
selected  hypotheses  and  selected  sets  of  assumptions. 
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An  example  of  the  utility  of  multiple  scenarios  as  a 
research  tool  was  presented  at  a  1985  FATEA  (Florida 
Association  of  Transportation  and  Expressway  Authorities) 
meeting.   The  Florida  Department  of  Transportation 
commissioned  a  study  of  a  portion  of  the  Florida  Turnpike  in 
Broward,  Dade,  and  Palm  Beach  Counties.   The  purpose  of  the 
research  was  to  ascertain  the  feasibility  of  converting  the 
section  of  the  turnpike  in  those  counties  from  the  present 
ticket  toll  collection  system  to  a  barrier  system  and  of 
adding  up  to  eleven  new  interchanges  so  that  the  road  could 
function  as  an  urban  expressway  (Goldberg  1985). 

The  researchers  constructed  four  toll  collection 
scenarios  which  described  different  placements  of  toll  and 
ticket  barriers  as  optional  interchanges  were  added.   Then, 
each  scenario  was  evaluated  at  three  different  toll  levels 
so  that  bonding  capacity  (20-year  projected  revenues)  could 
be  compared  to  construction  costs  (Goldberg  1985).   This 
analysis  resulted  in  a  variety  of  possible  futures  in  which 
the  advantages  and  disadvantages  of  each  were  defined  nd 
could  therefore  be  used  as  a  tool  in  the  decision-making 
process.   None  of  the  scenario  configurations  described  in 
the  study  may  be  used  ultimately,  but  the  use  of  multiple 
scenarios  did  provide  a  comparison  of  a  variety  of  possible 
options  in  terms  of  not  only  profitability,  but  also  traffic 
service  and  acceptable  toll  levels. 


91 

Multiple  scenario  usage,  as  described  in  the  example 
above,  does  not  predict  a  future.   Instead,  it  provides  a 
means  of  comparing  futures  which  may  result  from  present 
decisions. 

Scenario  Generation 
In  reviewing  tourism  forecasting  literature, 
Calantone  et  al .  (1987)  identified  four  general  methods 
of  futures  research.   Exploratory  forecasting 
extrapolates  from  past  trends  and  identifies  relationships 
between  dependent  and  independent  variables.   Speculative 
forecasting  utilizes  judgment  and  intuition.   Normative 
forecasting  identifies  methods  necessary  to  attain 
certain  defined  future  situations.   Integrative  forecasting 
combines  several  methods  to  produce  comprehensive  results. 
While  Calantone  et  al.  classify  scenario  writing  as 
speculative  in  nature,  they  acknowledge  that  it  may  also  be 
exploratory. 

However  it  is  classified,  scenario  writing  must 
address  three  issues.   It  must  describe  the  present 
situation;  it  must  depict  at  least  one  possible  future;  and 
it  must  also  show  how  the  present  situation  could  develop 
into  the  possible  future  (Calantone  et  al .  1987). 

There  are  a  number  of  ways  of  generating  scenarios. 
The  method  chosen  for  this  study  is  based  generally  on  the 
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work  of  Vanston  et  al.  (1977).   They  advocate  alternative 
scenario  development  in  which  each  scenario  of  the  set  has 
"the  following  general  characteristics  (Vanston  et  al . 
1977:159) : 

1.  Plausibility 

2.  Self-consistency 

3.  Inclusion  of  all  critical,  relevant  factors 

4.  Similarity  to  other  scenarios  in  form  and 
scope" 

To  achieve  these  goals,  the  authors  have  developed  and 
utilized  a  stepwise  methodology. 

The  steps  in  the  methodology  (with  some  modification 
to  suit  the  present  study)  are 

1 .  Define  purpose  and  identify  experts  in 
relevant  fields  whose  opinion  may  be 
solicited.   The  purpose  of  the  research  has 
been  to  explore  possible  land-use  changes 
and  their  attendant  deriving  forces  and 
changes.   In  addition  to  her  committee,  the 
author  received  input  from  experts  on 
titanium  mining,  forestry,  development, 
urban  and  regional  planning,  and  tourism. 

2 .  Choose  themes  for  alternate  scenarios. 
Vanston  et  al .  (1977)  state  that  in  their 
experience  it  has  been  most  effective 
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to  develop  between  three  and  six  scenarios 
including  one  which  is  considered  most 
probable.   The  present  study  describes  three 
scenarios.   Each  of  the  scenarios  begins  in 
the  present  where  the  forestry  land  use 
predominates.   Having  established  a  real 
base  from  which  to  project,  the  study  then 
explores  the  three  possible  futures  based  on 
known  attributes  of  the  area. 

The  three  scenarios  are  shown  in 
Figure  3-1.   The  first  scenario  considers 
continuation  of  the  present-day  land  use, 
forestry,  by  projecting  this  trend  into  the 
future.   The  second  scenario  postulates  a 
partial  change  from  forestry  to  a  tourist- 
residential  land  use.   This  proposition  is 
based  on  changes  already  occurring  in  a 
similar  area,  the  mainland  on  either  side  of 
S.C.  Route  278  which  is  the  single  access  to 
Hilton  Head  Island.   The  third  scenario 
allows  the  mining  of  titanium  reserves.   The 
portion  of  the  study  area  which  is  mined  is 
restored  and  gradually  either  reverted  to  a 
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Figure  3-1.   Flow  diagram  showing  the  three  land-use 
scenarios  (I,  II,  and  III) 
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forestry  usage  or  changed  to  a  tourist- 
residential  usage.   The  post-mining  land  use 
is  based  on  policy,  economic,  and 
environmental  considerations. 

While  Scenarios  I  and  III  are 
possible.  Scenario  II  has  been  considered 
the  most  probable  from  the  onset  of  the 
research.   A  precedent  for  at  least  partial 
land-use  change  to  tourist-residential  on 
the  mainland  surrounding  single-access 
routes  to  Sea  Islands  exists  in  South 
Carolina. 

Gather  relevant  data.   A  data  base 
consisting  of  physical  and  land-use 
characteristics  of  the  study  area  was 
assembled  through  air-photo  interpretation, 
field  research,  and  archival  retrieval.   Two 
series  of  air-photos  were  used.   One  set 
consisting  of  1:80,000  black-and-white  air 
photos  was  flown  by  the  U.S.  Geological 
Survey  in  March  of  1983  and  February  of 
1984.   The  other  group  was  1:1,000  black- 
and-white  air  photos  flown  by  the  Florida 
Department  of  Transportation  in  April  1989. 
The  wetlands  are  those  delineated  on  the 
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draft  National  Wetlands  Inventory  (NWI)  maps 
of  the  study  area. 

In  addition  to  specific  data  on  the 
study  site,  the  research  required 
information  on  a  similar  area  in  South 
Carolina  and  on  titanium  mining  and 
reclamation.   The  South  Carolina  data  were 
obtained  from  the  Southern  Beaufort  County 
Plan  (Beaufort  County  Joint  Planning 
Commission  1985),  Draft — Southern  Beaufort 
County  (Beaufort  County  Joint  Planning 
Commission  1989),  Beaufort  County  Tax  Maps 
and  Rolls,  and  Staff  of  the  Beaufort  County 
Planning  Department.   The  mining  projections 
are  based  on  interviews  wi ^h  Mr.  Gary 
McMayhill  (personal  communication  1989)  and 
on  The  Yulee  Heavy  Mineral  Sand  Deposits  of 
Northeastern  Florida  (Pirkle  et  al .  1984). 
State  assumptions.   In  developing  the  actual 
land-use  acreage  and  time  span,  several 
assumptions  are  made: 

*   The  future  will,  at  least  partially, 
resemble  the  past.   While  this 
theory  has  not  yet  been  proven  true, 
it  also  has  not  been  shown  to  be 
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false  (van  Vught  1987)  and  therefore 
may  be  used . 

*  The  world  economic  and  political 
situation  will  remain  stable.   There 
will  be  no  major  economic  disasters, 
such  as  worldwide  depression,  and  no 
worldwide  wars. 

*  A  need  for  the  goods  and  services 
provided  in  each  scenario  will 
remain  in  the  future. 

*  The  owners  of  the  property  wish  to 
maximize  profitability  of  each  of 
the  various  land  uses. 

*  Major  areas  which  fall  within 
federal,  state,  regional,  and  local 
jurisdiction  will  remain  protected 
and  free  from  change.   In 
particular,  the  continuous  systems 
of  wetlands  which  connect  the  Nassau 
River  to  the  south  of  the  property 
with  the  Nassau  Wildlife  Management 
Area  which  is  located  west  of  1-95. 
Since  these  wetlands  (see 

Figure  3-2)  are  omitted  from  land- 
use  change,  they  are  labeled 


Figure  3-2.   Wetlands  designated  as  Wildlife  corridors 

connecting  the  Nassau  River  with  the  Nassau 
Wildlife  Management  Area 
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nonusable  and  the  area  they  cover  is 
deducted  from  the  total  acreage  in 
scenario  development  (see 
Table  3-1).   They  are  maintained  as 
wildlife  corridors. 
The  aforementioned  assumptions  are  used  in  all 
scenario  construction.   Further  assumptions  are  made  within 
the  context  of  the  individual  scenarios. 

5.   Develop  alternative  land-use  scenarios. 
Based  on  the  assumptions  and  the  data 
acquired  from  a  variety  of  sources,  three 
possible  variations  of  land  use  are 
projected  for  the  study  site.   These 
scenarios  are  shown  in  Figures  3-3,  3-4,  and 
3-5. 

The  first  postulation  simply  projects 
forward  through  time  the  present  proportion 
of  forestry  acreage  to  total  site  area  (see 
Figure  3-3) .   These  data  were  ascertained 
from  1:1,000  air  photos  flown  by  the  Florida 
Department  of  Transportation  in  April  1989. 

The  second  projection  (see  Figure  3-4) 
which  describes  possible  tourist-residential 
development  of  a  portion  of  the  study  area 
is  based  on  land-use  change  in  Southern 
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Table  3-1.   Acreage  base  data  for  study  area 


Total  acreage:  22,516 

Nonusable  acreage:  3,451 

Usable  acreage:  19,065 
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Figure  3-3.   Scenario  I:  Land  usage — forestry  only 
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Figure   3-4.      Scenario   II:    Land  usage — forestry  and 
development 
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Figure  3-5.   Scenario  III:  Land  usage — forestry, 
development,  and  mining 


105 

Beaufort  County  during  the  past  twelve 
years.   The  percentage  of  land  developed,  or 
dedicated  to  development,  in  Southern 
Beaufort  County  was  calculated  by  comparing 
upland  acreage  (77,644)  to  a  total  of  the 
acreage  in  PUDs  (6,174),  apartments  (95), 
industry  (155),  commerce  (20),  and 
government/institution  (73.4)  (see 
Table  3-2).   Single-family  dwelling  units 
which  numbered  approximately  1 , 600  were 
excluded  from  consideration  because  the 
study  site  ownership  characteristics 
(single,  corporate)  make  sales  of  individual 
lots  highly  unlikely.   The  comparison  of 
these  acreages  showed  a  development  of 
8.4  percent  of  the  Southern  Beaufort  County 
uplands  during  the  period  1976-1988.   It  was 
then  assumed  that  growth  in  the  study  area 
would  begin  in  1991  and  continue  through 
2020  at  the  rate  determined  for  Southern 
Beaufort  County  (see  Table  3-3). 

The  third  land-use  variation  (see 
Figure  3-5)  adds  mining  to  the  other  two 
uses.   This  scenario  describes  a  pattern  of 
land-use  change  if  mining  of  the  titanium 
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Table  3-2.   Percentages  of  various  types  of  development  in 
Southern  Beaufort  County 


Development 

Total 

* 

of  Total 

%   of  Developed 

Type 

Acreage 

Usable  Acreage 

Usable  Acreage 

Industrial 

155.0 

0.20 

2.4 

Commercial 

20.0 

0.03 

0.3 

Institutional 

73.4 

0.09 

1.1 

Apartments 

95.0 

0.12 

1  .5 

PUD 

6,174.0 
6,517.4 

7.95 

94.7 

Table  3-3.   Projected  acreages  of  various  types  of 
development  at  study  site 


Acreage 

Calculated 

as  %   of 

Developed 

Usable 

Acreage 

Year 

Indust . 

Comm. 

Inst. 

Apts. 

PUD 

TOTAL 

1980 

0 

0 

0 

0 

0 

0 

1990 

0 

0 

0 

0 

0 

0 

2000 

32 

4 

15 

19 

1,264 

1,335 

2010 

63 

8 

30 

39 

2,528 

2,669 

2020 

95 

12 

45 

58 

3,793 

4,004 
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deposits  were  to  proceed  in  a  typical  manner 
and  within  a  typical  time  frame.   In  this 
scenario,  development  begins  and  continues 
at  the  same  rate  as  in  Scenario  II.   In 
1991,  however,  mining  is  undertaken  at  a 
rate  which  will  deplete  the  ore  body  in  20 
years.   The  calculations,  which  are  based  on 
information  obtained  from  Pirkle  et  al . 
(1984)  and  through  personal  communication 
with  Mr.  Gary  McMayhill  with  E.  I   du  Pont 
de  Nemours  &   Co.  (1989),  include  an  8-year 
startup,  12  years  at  fill  mining  and 
reclamation,  and  2  years  to  finish 
reclaira-. ..  on  and  remote  any  unwanted 
superstructure.   Reclaimed  mining  areas  are 
then  returned  to  forestry.   This  land  use 
for  reclaimed  property  was  chosen  because 
the  projected  type  of  development,  PUDs 
featuring  exclusivity  and  recreation,  would 
be  underway  at  the  same  time  and  would 
require  an  adequate  buffer  from  mining 
activity. 
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Conclusion 
Unlike  most  tourism-  and  second-home-development- 
related  studies,  the  present  treatise  is  not  after-the-fact. 
A  study  area  which  offers  excellent  potential  for  this  type 
of  nontraditional  rural  land  use  was  chosen,  but,  at 
present,  it  remains  in  a  traditional  rural  land 
use — forestry.   Since  change  has  not  occurred,  it  is 
impossible  to  state  with  any  degree  of  certainty  what 
alteration  will  happen  and  how  it  will  affect  the  study  site 
and  the  surrounding  area.   By  developing  three  scenarios  of 
possible  land  use  based  on  known  attributes  of  the  area  and 
on  change  in  a  similar  area,  however,  it  is  possible  to 
hypothesize  certain  impacts  generated  by  the  various  land 
uses.   Thus,  comparison  among  the  three  versions  of  land  use 
may  be  made  even  though  change  has  not  actually  occurred. 


CHAPTER  4 
ANALYSIS:  COMPARISON  OF  SCENARIOS 


Based  on  the  projected  possible  land  use  at  the 
study  site,  several  impacts  are  evaluated.   While  the  list 
is  not  exhaustive,  it  does  provide  a  basis  for  comparison 
among  the  three  scenarios  of  possible  land  use. 

Impacts  considered  are 

1 .  Percentage  of  land  involved 

2.  Population  growth 

3 .  Land  values 

a.  Determination  of  gross  values  for  land 
usage  in  each  scenario 

b.  Comparison  among  scenarios  of  total 
gross  land  value 

4 .  Employment 

5.  Utility  needs 

a.  Water 

b .  Sewage 

6 .  Groundwater 

7.  Rare,  threatened,  and  endangered  species 
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Percentages  of  Land  Use 

The  total  area  of  the  study  site  is  22,516  acres.  Of 
these,  6,626  acres  are  designated  as  wet  on  the  draft 
National  Wetlands  Inventory  Maps  (see  Figure  4-1).   In  order 
to  compare  the  area  to  Southern  Beaufort  County,  however, 
and  in  keeping  with  the  stated  assumptions,  only  the 
3,451-acre  continuous  wetland  system  which  would  be 
comparable  to  Beaufort  County's  "inland  water  ways" 
designation  was  omitted  from  consideration  for  land-use 
change.   While  the  area  is  labeled  "nonusable"  in  the 
analysis,  it  has,  in  fact,  an  important  function  as  a 
wildlife  corridor.   The  remaining  wetlands  could  be  used 
with  acceptable  mitigation.   Thus,  19,065  acres  were 
determined  to  be  "usable"  in  terms  of  land-use  change. 

Each  scenario  begins  in  the  present,  1980-1990, 
where  forestry  is  the  only  land  use.   Much  of  the  area  is  in 
planted  pine,  which  is  harvested  at  maturation  to  supply  the 
pulp  mill  in  Fernandina  Beach.   Areas  which  are  too  wet  for 
planted  pine  are  forested  and  hardwood  could  be  extracted. 
Thus,  in  Scenario  I,  forestry  land  use  continues  at 
100  percent  of  the  19,065  acres  into  the  future  (see 
Appendix  I ) . 

In  Scenario  II,  development  begins  in  1991  and 
continues  through  2020  at  a  rate  of  0.7  percent  per  year  (or 


Figure  4-1.   Wetlands  as  designated  on  the  draft  National 
Wetlands  Inventory  Maps 
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8.4  percent  every  12  years).   This  is  the  same  rate  which 
occurred  in  Southern  Beaufort  County  from  1976-1988.   As 
development  increases,  the  area  devoted  to  forestry 
decreases  by  the  same  rate.   By  the  year  2020,  21  percent  of 
usable  area  of  the  study  site  has  developed  and  only 
79  percent  remains  in  forestry  (see  Appendix  I). 

Scenario  III  describes  a  situation  in  which  not  only 
does  development  begin  in  1991,  but,  also,  mining  of  the 
4,707-acre  titanium  reserve.   This  ore  body  covers 
24.7  percent  of  the  usable  land  of  the  study  site.   To 
maintain  profitability  throughout  the  life  of  thF  mine,  the 
area  to  oe  mined  must  De  divided  so  that  only  a  portion  of 
the  reserve  is  excavated  eacr  year  (Gary  "ctoayhill,  personal 
communication  1989).   In  this  scenar'o,  235  acres  are  mined 
each  year.   While  this  represents  only  1.2  percent  of  the 
usable  land,  the  use  of  the  entire  extent  of  thfc   -serve 
must  be  restricted  from  the  onset  of  the  mining  . _eration  to 
ensure  continued  availability.   Forestry  is  compatible  with 
the  restrictions  since  the  land  may  be  removed  from  that 
usage  at  any  time.   Development,  by  contrast,  is  not.   Once 
an  area  has  developed,  it  is  doubtful  that  the  land  use  will 
change.   Even  after  reclamation,  development  does  not  take 
place  on  mined  land  in  this  scenario  because  it  has  been 
assumed  that  the  owners  wish  to  maximize  profitability.   To 
realize  their  greatest  market  value,  the  lots  in  the  type  of 
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PUD  envisioned  for  the  study  area  must  be  wooded  (Patrick 
Gassaway,  personal  communication  1989)  and  reclaimed  land 
would  not  be  reforested  within  the  time  frame  of  the 
scenario.   Because  mining  and  development  are  mutually 
exclusive,  the  percentage  of  mined  land  which  ranges  from  a 
low  of  1.2  percent  in  1991  to  a  high  of  9.9  percent  in  1998 
has  no  effect  on  the  percentage  of  development.   All  mined 
land  is  removed  from,  and  eventually  returned  to,  a  forestry 
land  use  (see  Appendix  I). 

Population  Growth 
If  the  study  site  were  to  remain  in  forestry  as 
suggested  in  Scenario  I,  the  land  use  would  have  little,  if 
any,  influence  on  population  growth  in  Nassau  County. 
Likewise,  mining  ultimately  would  have  negligible  effect  on 
population  growth  because  most  workers  who  are  brought  in 
would  move  elsewhere  at  the  termination  of  their  phase  of 
the  mining  operation.   By  contrast,  if  resort  and 
residential  development  were  to  occur  as  described  in 
Scenarios  II  and  III,  the  county's  population  would  grow 
substantially  within  a  relatively  short  period  of  time.   In 
Southern  Beaufort  County,  PUD  development  similar  to  that 
projected  in  these  scenarios  increased  population  from  2,065 
in  1970  to  7,100  in  1988  and,  by  the  year  2005,  the 
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population  of  that  area  is  expected  to  approach  20,000 
(Beaufort  County  Joint  Planning  Commission  1989). 

In  the  present  study,  projections  of  population 
increase  as  the  result  of  land  use  are  based  on  acreage 
devoted  to  PUD  and  apartment  development.   Using  projections 
of  household  size  and  number  of  dwelling  units  per  acre 
contained  in  the  draft  Nassau  County  Comprehensive  Plan 
(Prosser,  Hallock,  &  Kristoff,  Inc.  1989)  two  versions  of 
population  increase  were  generated.   The  first  considers  a 
dwelling  unit  density  of  0.64  per  acre.   This  density  was 
used  in  the  plan  to  estimate  future  land  use  requirements 
for  the  Yulee  Planning  District,  which  is  where  the  study 
area  is  located.   Based  on  a  density  of  0.64  dwelling  units 
per  acre  with  2.8  persons  per  dwelling  unit  (also  from  the 
draft  Nassau  County  Comprehensive  Plan) ,  it  was  determined 
that  by  the  year  2000,  the  study  area  could  accommodate 
822  homes  and  add  2,300  persons  to  the  Nassau  County 
population.   By  2020,  2,464  dwelling  units  would  increase 
the  present  population  by  6,901  (see  Table  4-1).   Elsewhere 
in  the  plan,  the  possibility  of  development  with  1.75 
dwelling  units  per  acre  is  suggested  for  the  Yulee  area. 
This  density  was  chosen  for  the  second  projection  because  it 
more  closely  approximates  the  densities  of  PUDs  currently 
established  in  Southern  Beaufort  County  (see  Table  4-2). 
Thus,  if  PUDs  with  a  density  of  1.75  were  developed, 
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Table  4-1.   Projected  population  of 
study  area  based  on  0.64 
dwelling  units  per  acre 


# 

Dwelling 

Year 

Units 

#  Persons 

1980 

0 

0 

1990 

0 

0 

2000 

822 

2,300 

2010 

1,643 

4,601 

2020 

2,465 

6,901 

Table  4-2.   PUDs  in  Southern  Beaufort  County 


PUDs 


# 

Dwelling  Units 

#  Acres 

per  Acre 

880 

1.03 

3,146 

1.11 

1,420 

1.09 

172 

2.90 

28 

7.14 

Callawassie 
Rose  Hill 
Moss  Creek 
Windmill  Harbour 
The  Gatherings 


Table  4-3.   Projected  population  of 
study  area  based  on  1.75 
dwelling  units  per  acre 


# 

Dwelling 

Year 

Units 

#  Persons 

1980 

0 

0 

1990 

0 

0 

2000 

2,246 

6,290 

2010 

4,493 

12,580 

2020 

6,739 

18,870 
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2,246  homes  could  be  built  by  the  year  2000,  which  could 
increase  the  population  by  6,290  persons.   Thirty  years  from 
now,  the  study  area  could  contain  6,739  dwelling  units  and 
18,870  persons  (see  Table  4-3).   Considering  the  Southern 
Beaufort  County  experience,  the  latter  estimate  may  prove 
more  realistic.   The  remainder  of  the  present  study, 
however,  will  utilize  the  dwelling-unit  density  projected  in 
the  draft  Nassau  County  Comprehensive  Plan. 

Land  Values 

Land  value  is  determined  largely  by  the  usage  to 
which  the  land  is,  or  will  be,  put.   In  terms  of  dollar 
value,  nontraditional  rural  land  uses,  e.g.,  tourist  and 
second-home  development,  produce  greater  worth  than 
traditional  uses.   For  this  reason,  nontraditional  uses  are 
replacing  traditional  rural  land  uses  wherever  possible. 

A  determination  of  actual  land  value  is  difficult 
because  the  data  necessary  for  analysis  are  often 
proprietary.   Where  possible  in  the  analysis,  the  data  used 
to  ascertain  dollar  value  were  extrapolated  from  real 
trends.   In  cases  where  the  actual  dollar  values  were  not 
available,  the  author  relied  on  "typical"  data  supplied  by 
experts  on  the  particular  land  use.   Even  with  these 
concessions,  development  data  for  commercial,  institutional, 
industrial,  and  apartment  land  use  were  not  available. 
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These  land  uses,  however,  comprise  only  a  small  portion  of 
the  developed  area  and  the  information  obtained  for  the  PUDs 
is  considered  important  enough  to  stand  on  its  own. 
Therefore,  during  the  remainder  of  the  analysis,  development 
values  are  based  on  94.7  percent  (the  PUD  percentage)  of  the 
developed  acreage.   It  should  also  be  noted  that  all  data 
and  resultant  values  are  in  1989  dollars. 

Two  comparisons  are  made.   The  first  consists  of 
property  values  for  the  various  land  uses  in  each  scenario. 
These  are  presented  as  annual  and  cumulative  gross  values. 
Included  in  these  comparisons  are  descriptions  of  costs  and 
net  value  of  development  and  mining.   While  these  figures 
are  not  used  in  the  overall  analysis,  they  are  supplied 
because  they  demonstrate  the  cost  of  land-use  change. 
Finally,  the  total  annual  and  cumulative  gross  land-use 
values  are  derived  for  each  scenario.   These  are  graphed  to 
illustrate  the  impact  each  scenario  would  have  on  the  land 
value  of  the  study  area. 

Determination  of  Gross  Values  for 
Land  Usage  in  Each  Scenario 

In  a  determination  of  land  value,  the  entire  acreage 

of  the  study  area  is  considered  since  even  wetlands  such  as 

those  designated  as  "unusable"  in  this  study  have  worth.   At 

present,  timbered  land  in  Northeast  Florida  and  South 

Georgia  sells  for  approximately  $500  per  acre  and  wetlands 
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bring  about  $350  per  acre  (Grady  Johnson,  personal 
communication  1989). 

At  the  beginning  of  each  scenario,  the  entire  study 
area  is  forested.   Approximately  600  acres  of  planted  pine 
are  harvested  each  year  to  supply  the  pulp  mill  in 
Fernandina  Beach.   While  the  present  product  of  the  property 
is  pulp,  the  pine  could  be  used  instead  for  lumber.   Because 
pulp  and  lumber  do  not  bring  the  same  price,  two  sets  of 
gross  values  are  generated  for  timber  in  each  scenario. 

In  Scenario  I ,  where  only  forestry  usage  of  the  land 
is  expected,  annual  gross  values  were  derived  in  the 
following  manner: 

(usable  acreage  x  selling  price)  +  (unusable  acreage 
x  selling  price)  +  (harvested  acreage 
x  number  of  truckloads/acre  x  selling  price 
/  truckload) 

Because  there  is  no  change  in  land  use,  the  annual  value  of 
the  property  remains  constant  at  $11,370,350.00  for  pulp 
extraction  and  at  $11,527,850.00  if  lumber  is  removed. 
The  gross  cumulative  values  were  determined  by 
adding  the  current  year's  product  value,  $630 , 000. 00/year 
for  pulp  or  $787, 000. 00/year  for  lumber,  to  the  previous 
year's  value  (see  Scenario  I  values,  Appendix  II).   Thus, 
the  cumulative  gross  property  worth  in  2020  becomes 
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$36,570,350.00  if  the  owners  continue  to  remove  pulp  wood, 
but  rises  to  $43,027,850.00  if  they  produce  lumber  (see 
Table  4-4) . 

In  Scenario  II,  the  acreage  used  for  development  was 
removed  from  the  usable  timber land  land.   The  land  values 
for  forestry  reflect  this  deduction  (see  Scenario  II  value 
summary,  Appendix  II). 

Determination  of  land  values  for  PUD  development 
required  delineation  of  both  the  process  and  the  product. 
The  type  of  development  occurring  in  other  areas  of  the  Sea 
Islands,  and  envisioned  for  the  study  site,  is  geared 
towards  wealthy  retirees  and  second-home  owners. 
Recreational  amenities,  particularly  golf  and  tennis,  are 
important.   Since  these  are  major  selling  points,  the  golf 
courses,  tennis  courts,  swimming  pool,  and  club  house  are 
usually  the  first  construction  in  the  development.   An  18- 
hole  golf  course  requires  between  150  and  180  acres.   A 
total  recreational  complex  covers  about  200  acres  and,  in  a 
development  such  as  this,  would  probably  be  repeated  for 
every  1,000  acres  of  lots  producing  several  phases  of 
development  (Patrick  Gassaway,  personal  communication  1989). 
Thus,  in  the  analysis  where  126  acres  per  year  are  available 
for  PUD  development,  the  first  200  acres  in  every  10-year 
period  are  set  aside  for  recreational  development  (see 
Table  4-5) . 
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Table  4-4 


Scenario  I:  Gross  value  summary  of  pulp  and 
lumber  land  uses 


Value  Summary 

(Gross  Values) 

Annual 

Total      Annual 

Total 

Cumulative  Total 

Cumulative  Total 

Year 

If  Pulp) 

If  Lumber 

(If  Pulp) 

(If  Lumber 

I960    $ 

1 

370 

350 

00    s 

11 

527 

850 

00 

S  11 

370 

350 

00 

S  11 

527 

850 

00 

1981 

1 

370 

350 

00 

1 

527 

850 

00 

12 

000 

350 

00 

12 

315 

350 

00 

1982 

1 

370 

350 

00 

11 

527 

850 

00 

12 

630 

350 

00 

13 

102 

850 

00 

1983 

1 

370 

350 

00 

1 

527 

850 

00 

13 

260 

350 

00 

13 

690 

350 

00 

1984 

1 

370 

350 

00 

11 

527 

850 

00 

13 

890 

350 

00 

14 

677 

850 

00 

1985 

1 

370 

350 

00 

11 

527 

850 

00 

14 

520 

350 

00 

15 

465 

350 

00 

1986 

1 

370 

350 

00 

11 

527 

850 

00 

15 

150 

350 

00 

16 

252 

850 

00 

1987 

1 

370 

350 

00 

1 

527 

850 

00 

15 

780 

350 

00 

17 

040 

350 

00 

1988 

1 

370 

350 

00 

11 

527 

850 

00 

16 

410 

350 

00 

17 

827 

850 

00 

1989 

1 

370 

350 

00 

1 

527 

850 

00 

17 

040 

350 

00 

18 

615 

350 

00 

1990 

1 

370 

350 

00 

11 

527 

850 

00 

17 

670 

350 

00 

19 

402 

850 

00 

1991 

1 

370 

350 

00 

11 

527 

850 

00 

18 

300 

350 

00 

20 

190 

350 

00 

1992 

1 

370 

350 

00 

1 

527 

850 

00 

18 

930 

350 

00 

20 

977 

850 

00 

1993 

1 

370 

350 

00 

1 

527 

850 

00 

19 

560 

350 

00 

21 

765 

350 

00 

1994 

1 

370 

350 

00 

11 

527 

850 

00 

20 

190 

350 

00 

22 

552 

850 

00 

1995 

1 

370 

350 

00 

11 

527 

650 

00 

20 

820 

360 

00 

23 

340 

350 

00 

1996 

1 

370 

350 

00 

1 

527 

850 

00 

21 

450 

350 

00 

24 

127 

850 

00 

1997 

1 

370 

350 

00 

1 

527 

850 

00 

22 

080 

350 

00 

24 

915 

350 

00 

1998 

1 

370 

350 

00 

.1 

527 

850 

00 

22 

710 

350 

00 

25 

702 

850 

00 

1999 

1 

370 

350 

00 

1 

527 

850 

00 

23 

340 

350 

00 

26 

490 

350 

00 

2000 

1 

370 

350 

00 

11 

527 

850 

00 

23 

970 

350 

00 

27 

277 

850 

00 

2001 

1 

370 

350 

00 

1 

527 

850 

00 

24 

600 

350 

00 

28 

065 

350 

00 

2002 

1 

370 

350 

00 

11 

527 

850 

00 

25 

230 

350 

00 

28 

852 

850 

00 

2003 

1 

370 

350 

00 

1 

527 

850 

00 

25 

660 

350 

00 

29 

640 

350 

00 

2004 

1 

370 

350 

00 

11 

527 

850 

00 

26 

490 

350 

00 

30 

427 

850 

00 

2005 

1 

370 

350 

00 

11 

527 

850 

00 

27 

120 

350 

00 

31 

215 

350 

00 

2006 

11 

370 

350 

00 

11 

527 

850 

00 

27 

750 

350 

00 

32 

002 

850 

00 

2007 

1 

370 

350 

00 

1 

527 

850 

00 

28 

380 

350 

00 

32 

790 

350 

00 

2008 

11 

370 

350 

00 

11 

527 

850 

00 

29 

010 

350 

00 

33 

577 

850 

00 

2009 

11 

370 

350 

00 

11 

527 

850 

00 

29 

640 

350 

00 

34 

365 

350 

00 

2010 

11 

370 

350 

00 

11 

527 

850 

00 

30 

270 

350 

00 

35 

152 

850 

00 

2011 

11 

370- 

350 

00 

1 

527 

850 

00 

30 

900 

350 

00 

35 

940 

350 

00 

2012 

11 

370 

350 

00 

11 

527 

850 

00 

31 

530 

350 

00 

36 

727 

850 

00 

2013 

11 

370 

350 

00 

1 

527 

850 

00 

32 

160 

350 

00 

37 

515 

350 

00 

2014 

11 

370 

350 

00 

11 

527 

850 

00 

32 

790 

350 

00 

36 

302 

850 

00 

2015 

1 

370 

350 

00 

1 

527 

850 

00 

33 

420 

350 

00 

39 

090 

350 

00 

2016 

11 

370 

350 

00 

11 

527 

850 

00 

34 

050 

350 

00 

39 

877 

850 

00 

2017 

11 

370 

350 

00 

1 

527 

850 

00 

34 

680 

350 

00 

40 

665 

350 

00 

2018 

11 

370 

350 

00 

11 

527 

850 

00 

35 

310 

350 

00 

41 

452 

850 

00 

2019 

11 

370 

350 

00 

1 

527 

850 

00 

35 

940 

350 

00 

42 

240 

350 

00 

2020 

11 

370 

350 

00 

1 

527 

850 

00 

36 

570 

350 

00 

43 

027 

850 

00 

Table  4-5.   Scenario  II:  PUD  development  value  summary 
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PUD  Land 

Values 

Usual 

Unusual 

Recreational 

Cumulative 

Development 

#  of 

#  of 

Normal" 

"Golf  Course" 

Net  Value 

#  of 

Development 

Devel 

opaent 

Development 

Development 

Cost 

Value 

"Normal " 

"Golf" 

Gr 

oss  Value 

Gross  Value 

Gros 

is  Value 

Increase  (Decrease) 

Year 

Lots 

Cost  (Annual ) 

Cost  (Annual) 

Cost  (Annual) 

Cost 

per  Lot 

per  lot 

Lots 

Lots 

(Annual ) 

(Annual) 

Cumulative 

Cumulative 

1980 

0 

S         0. 00 

S 

0.00 

S         0. 00 

s       o.oo 

0 

0 

S 

0.00 

S          0.00 

S 

0.00 

S           0.00 

1981 

0 

0.00 

0.00 

0.00 

0.00 

0 

0 

0.00 

0.00 

0.00 

0.00 

1982 

0 

0.00 

0.00 

0.  00 

0.00 

0 

0 

0.00 

0.00 

0.00 

0.00 

1983 

0 

0.00 

0.00 

0.00 

0.00 

0 

0 

0.00 

0.00 

0.00 

0.00 

1984 

0 

0.00 

0.00 

0.00 

0.00 

0 

0 

0.00 

0.00 

0.00 

0.00 

1985 

0 

0.00 

0.00 

0.00 

0.00 

0 

0 

0.00 

0.00 

0.00 

0.00 

1986 

0 

0.00 

0.00 

0.00 

0.00 

0 

0 

0.00 

0.00 

0.00 

0.00 

1987 

0 

0.00 

0.00 

0.00 

0.00 

0 

0 

0.00 

0.00 

0.00 

0.00 

1988 

0 

0.00 

0.00 

0.00 

o.oo 

0 

0 

0.00 

0.00 

0.00 

0.00 

1989 

0 

0.00 

0.00 

0.00 

o.oo 

S   132.376. 

00 

0 

0 

0.00 

0.00 

0.00 

0.00 

1990 

0 

0.00 

0.00 

0.00 

0.00 

141 .642. 

00 

0 

0 

0.00 

0.00 

0.00 

0.00 

1991 

0 

0.00 

4,000 

,000.00 

8  .890.000.00 

12.890,000.00 

$36,000.00 

151,557. 

00 

0 

0 

0.00 

0.00 

0.00 

( 12,890.000.00) 

1992 

32 

1  .  186.560. 00 

? .  cc 

0.00 

14 ,076. 560.00 

37.080.00 

162, 166. 

00 

19 

13 

3 

.001, 154.00 

2, 628. 158 .00 

5, 

709,312.00 

(8, 367, 248.00) 

1993 

78 

2.978.976.00 

0.00 

0.00 

17,055,536.00 

38,192.00 

173,518. 

00 

47 

31 

8 

,155,346.00 

6.619.058.00 

20, 

483, 716.00 

3,428, 180.00 

1994 

78 

3,068, 364 . 00 

0.00 

0.00 

20, 123,900.00 

39,338.00 

185, 664 . 

00 

47 

31 

8. 

,726,208.00 

6,995. 584 .00 

36, 

205.508.00 

16,081 ,608.00 

1995 

78 

3,160,404 .00 

0.00 

0.00 

23,284.304.00 

40,518.00 

198,660. 

00 

47 

31 

9 

,337 ,020.00 

7.398.460.00 

52  , 

940. 988.00 

29.  656,684.00 

1996 

78 

3,255,252.00 

0.00 

0.  00 

26,539, 556.00 

41 ,734.00 

212,566. 

00 

47 

31 

9 

,990,602.00 

7 , 829, 546.00 

70, 

761,136.00 

44. 221 .580.00 

1997 

78 

3,352.908.00 

0.00 

0.00 

29.892 ,464.00 

42.986.00 

227,446. 

00 

47 

31 

10 

669,962.00 

8,290,826.00 

89 

741 ,924.00 

59,849, 460.00 

1998 

78 

3,453,528 . 00 

4  .000 

.000.00 

0.00 

37,345,992.00 

44.276.00 

243,367 

00 

47 

31 

11 

,438 . 249.00 

8. 784. 377.00 

109 

964. 550.00 

72, 618.558.00 

1999 

78 

3.557,112.00 

0.00 

o.oo 

40.903 . 104.00 

45,604 .00 

260,403 

00 

47 

31 

12 

,238.941.00 

9. 312,493.00 

131 

515.984 .00 

90, 612 ,880.00 

2000 

78 

3,663.816 . 00 

0.  00 

0.00 

44 , 566.920.00 

46,972.00 

278.631 

.00 

47 

31 

13 

,095,657.00 

9,877,561.00 

154 

489,202.00 

109.922. 282 .00 

2001 

0 

0.00 

0.00 

8, 890,000. 00 

53,456,920.00 

48,381 .00 

298. 135 

00 

0 

0 

o.oo 

0.00 

154, 

489,202 .00 

101 ,032, 282 .00 

2002 

32 

1  ,594.624 . 00 

0.  00 

0.00 

55,051,544.00 

49,832 .00 

319,004 

.00 

19 

13 

6 

,061 ,076.00 

4.667.052.00 

165 

217,330.00 

110. 165 , 786.00 

2003 

78 

4 ,003.506.00 

0.00 

0.00 

59,055,050.00 

51.327.00 

341.334 

.00 

47 

31 

16 

,0*2,698.00 

11 ,821 ,354.00 

193, 

081 .382 .00 

134.026, 332.00 

2004 

78 

4,  123,626 .00 

0.00 

0.00 

63,178,676.00 

52,867.00 

365,227 

.00 

47 

31 

17 

, 165,669.00 

12,562,037.00 

222 

809.088.00 

159,630,412.00 

2005 

78 

4,247,334 .00 

0.00 

0.00 

67,426,010.00 

54,453.00 

390.793 

.00 

47 

31 

18 

,367,271.00 

13, 354 , 583.00 

254 

530,942.00 

187. 104.932.00 

2006 

78 

4.374,786.00 

4,000 

,000.00 

0.00 

75,800.796.00 

56,087.00 

418,149 

.00 

47 

31 

19 

,653,003.00 

14,202.619.00 

288 

,386,564.00 

212. 585.768.00 

2007 

78 

4,506.060  .  00 

0.00 

0.00 

80. 306, 856.00 

57.770.00 

447,419 

,00 

47 

31 

21 

,028,693.00 

15 , 109,989 .00 

324 

525,246.00 

244, 218,390.00 

2008 

78 

4,641,234 .00 

0.00 

0.00 

84  .  948  ,  090.00 

59, 503.00 

478, 738 

.00 

47 

31 

22 

, 5C0. 686.00 

16,080,878.00 

363 

106,810.00 

278, 158,720.00 

2009 

78 

4.780.464 . 00 

0.00 

0.00 

89.728.554.00 

61,288.00 

512,250 

.00 

47 

31 

24 

,075.750.00 

17, 119,750.00 

404 

302 ,310.00 

314 , 573, 756.00 

2010 

78 

4,923,906 .00 

0.00 

0.00 

94,652.460.00 

63. 127.00 

548. 108 

.00 

47 

31 

25 

,761,076.00 

18, 231 ,348 .00 

448 

, 294 , 734 .00 

353 , 642 , 274 .00 
344,752,274.00 
363, 210.098.00 
411 ,443, 148.00 
459, 180,972.00 
514,67  5.276.00 
574, 195,784.00 
638.031 ,096.00 
706,490. 326.00 
779.904,428.00 
858.627.678.00 

2011 

0 

0.00 

0.00 

8. 890.000.00 

103 . 542 . 460.00 

65,021 .00 

586,476 

.00 

0 

0 

0.00 

0.00 

446 

,294,734.00 

2012 

32 

2, 143, 104 .00 

0.00 

0.00 

105.685,564.00 

66,972.00 

627,529 

.00 

19 

13 

11 

,923,051 .00 

8.677, 377.00 

468 

, 895,662.00 

2013 

78 

5.380.518. 00 

0.00 

0.00 

111 ,066.082.00 

68.981.00 

671 ,456 

.00 

47 

31 

31 

, 558.432.00 

22 .055, 136.00 

522 

509 . 230.00 

2014 

78 

5,541.900.00 

4  .000 

000.00 

0.00 

120,607.982.00 

71,050.00 

718,458 

.00 

47 

31 

33 

,767,526.00 

23.512,198.00 

579 

, 768.954.00 

2015 

78 

5,708, 196 .00 

0.00 

0.  00 

126, 316, 178.00 

73, 182 .00 

768,750 

.00 

47 

31 

36 

,131.250.00 

25,071 , 250.00 

640 

,991 .454.00 

2016 

78 

5,879.406.00 

0.  00 

0.00 

132 . 195, 584.00 

75,377.00 

822 , 563 

.00 

47 

31 

38 

, 660, 461 .00 

26,739.453.00 

706 

, 391 ,368.00 

2017 

78 

6.055,764 . 00 

0.00 

0.00 

138. 251 , 348.00 

77,638. 00 

880, 142 

.00 

47 

31 

41 

, 366, 674.00 

28,524.402.00 

776 

282.444.00 

2018 

78 

6,237.426.00 

0.00 

0.00 

144 . 488. 774.00 

79,967.00 

941 ,752 

.00 

47 

31 

44 

, 262 .344.00 

30,434, 312 .00 

850 

,979, 100.00 

2019 

78 

6.424 ,548 .00 

0  .  00 

0.  00 

150. 913, 322.00 

82,366.00 

1.007,675 

.00 

47 

31 

47 

,360.725.00 

32,477,925.00 

930 

817,750.00 

2020 

78 

6,617 , 286 . 00 

0.00 

0.00 

157.530.608.00 

84,837.00 

1.078.212 

.00 

47 

31 

50 

,675.964.00 

34,664.572.00 

1  ,016 

,  158,286.00 
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During  the  first  year  of  the  10-year  period,  no  lots 
are  available,  and  during  the  second  year  only  32  lots  are 
offered.   During  the  third  year,  78  new  lots  are  developed. 
A  greater  number  of  lots  are  not  available  immediately 
because  a  developer  controls  the  supply  by  offering  only  a 
designated  number  of  lots  per  year,  usually  about  80  for  a 
property  the  size  of  the  PUD  in  the  study  area.   The  reason 
the  developer  holds  back  acreage  is  that  the  price  per  lot 
escalates  7  percent  per  year  while  construction  costs  rise 
only  3  percent  per  year  (Patrick  Gassaway,  personal 
communication  1989). 

Developmental  costs  are  divided  into  three 
categories:  usual,  unusual,  and  recreational.   While  these 
costs  vary,  "typical"  costs  were  used  in  the  analysis  (see 
Table  4-5) . 

Usual  development  costs  include  any  on-site 
expenditures,  other  than  recreational,  necessary  to  prepare 
the  lots  for  sale.   Engineering  fees,  land  clearing  road, 
storm  drainage,  catchment,  sanitary  sewage  construction, 
live  landscaping,  grounds  maintenance,  performance  bonds, 
and  contingency  fees  are  part  of  these  costs.   Usual  costs 
continue  through  the  course  of  development  and  rise  at  a 
rate  of  3  percent  per  annum  (Patrick  Gassaway,  personal 
communication  1989). 
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Unusual  development  costs  refer  to  off-site 
expenditures,  for  example  bringing  a  water  main  or 
electrical  line  to  the  property.   These  are  estimated  at 
$4,000,000  for  every  1,000  acres  (Patrick  Gassaway,  personal 
communication  1989). 

Recreational  costs  result  from  the  construction  of 
the  clubhouse  complex  and  the  golf  course.   A  40 , 000-square- 
foot  building  would  cost  nearly  $4.5  million.   A  junior 
Olympic  pool  with  deck  would  cost  $200  000  and  eac.;  tennis 
court  wc~ld  add  $15,000  to  the  price  of  deve   pment .   An  18- 
hole  golf  course  would  require  a  goif  co  jse  architect/golf 
pro  whose  fee  can  range  from  $500,000  to  $1,000,000 
depending  on  his  reputation  and  name.   The  actual  cost  of 
construction  is  approximately  $200,000  per  hole.   The  cost 
of  the  clubhouse  construction  is  divided  among  all  lot 
purchasers  in  the  development  phase.   The  golf  course  costs, 
however,  are  recouped  by  adding  a  "golf  course"  premium  into 
the  price  of  lots  facing  the  course  (Patrick  Gassaway, 
personal  communication  1989) . 

In  the  analysis,  development  cost  per  lot  would  be 
$36,000  in  1991;  however,  no  lots  are  developed  until  1992, 
at  which  time  costs  have  risen  3  percent  so  the  first  lots 
cost  $37,080.  By  2020,  a  lot  will  cost  $84,837  to  develop 
and  the  cumulative  expenditures  of  the  developer  will  have 
reached  $157,530,608  (see  Table  4-5). 
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The  price  of  a  lot  depends  on  its  location,  and 
those  facing  the  golf  course  are  considered  most  desirable. 
A  developer  will  try,  therefore,  to  design  the  PUD  so  that 
as  many  lots  as  possible  have  golf-course  frontage.   Forty 
to  fifty  percent  is  considered  very  good  (Patrick  Gassaway, 
personal  communication  1989).   In  Scenario  II,  lots  which  do 
not  front  the  golf  course  are  designated  "normal"  and 
constitute  60  percent  of  the  available  lots  each  year.   The 
remaining  40  percent  are  referred  to  as  "golf-course"  lots. 

The  value  per  lot  is  based  on  the  price  of  lots  for 
sale  in  the  Long  Point  subdivision  of  Amelia  Island 
Plantation  during  May  1989. 2   For  analysis,  the  average 
price  per  "normal"  lot  was  determined  to  be  $139,379  for 
1989.   Because  this  value  rises  7  percent  each  year,  in 
1992,  when  lot  sales  begin,  the  "normal"  lot  price  becomes 
$162,166.   A  "golf-course"  lot  price  is  the  "normal"  lot 
price  plus  a  $40,000  premium.   It  is  interesting  to  note 
that  by  2020,  the  price  of  an  average  "normal"  lot  has 
become  $1,078,212,  and  in  the  same  year  the  cumulative  sales 
of  all  lots  has  grossed  $1,016,158,286  (see  Table  4-5). 

The  maximum  annual  gross  value  of  the  study  site 
before  development  is  $11,527,850.   By  2020,  however,  the 
annual  value  has  risen  to  $94,866,561  even  though  only 
126  acres  are  developed  during  that  year  (see  Table  4-6). 
The  cumulative  gross  value  figures  are  even  more  dramatic. 


Table  4-6.   Scenario  II:  Annual  gross  summary  for  all  land  uses 
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Value  Summary 

(Annual 

Gross 

i  Values 

I 

Forestry 

Forestry 

PUD 

Annual 

Total 

Annual 

Total 

Year 

(If 

Pulp) 

(If  Lumbe 

r) 

Developmen 

t 

(If  Pulp) 

(If  Lumber; 

1 

1980 

$11 

,370 

,350 

.00 

$11 

,527 

,850 

.00 

$ 

0 

.00 

$11 

,370 

,350 

.00 

$11 

,527, 

,850, 

00 

1981 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

.00 

11 

,370 

,350 

.00 

11 

,527, 

,850, 

00 

1982 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

.00 

11 

,370 

,350 

.00 

11 

,527, 

,850, 

00 

1983 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

.00 

11 

,370 

,350 

.00 

11 

,527, 

,850, 

00 

1984 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

.00 

11 

,370 

,350 

.00 

11  , 

,527, 

,850, 

00 

1985 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

.00 

11 

,370 

,350 

.00 

11, 

,527 

,850, 

00 

1986 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

.00 

11 

,370 

,350 

.00 

11 

.527, 

,850, 

00 

1987 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

.00 

11 

,370 

,350 

.00 

11 

,527, 

,850 

00 

1988 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

.00 

11 

,370 

,350 

.00 

11, 

,527, 

,850 

00 

1989 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

,00 

11 

,370 

,350 

.00 

11 

,527 

,850 

00 

1990 

11 

,370 

,350 

.00 

11 

,527 

,850 

.00 

0 

.00 

11, 

,370 

,350 

.00 

11, 

,527 

,850, 

00 

1991 

11 

,303 

,623 

,00 

11 

,461 

,  123 

.00 

0 

,00 

11 

,303 

,623 

,00 

11 

,461, 

,123, 

,00 

1992 

11 

,236 

,895 

.00 

11 

,394 

,395 

.00 

5 

,709 

,312 

.00 

16 

,946 

,207 

,00 

17, 

,103, 

,707 

00 

1993 

11 

,170 

,  168 

,00 

11 

,327 

,668 

.00 

14 

,774 

,404 

.00 

25 

,944 

,572 

,00 

26 

,102 

,072 

,00 

1994 

11 

,  103 

,440 

.00 

11 

,260 

,940 

,00 

15 

,721 

,792 

,00 

26 

,825 

,232 

,00 

26 

,982 

,732 

00 

1995 

11 

,036 

,713 

,00 

11 

,  194 

,213 

,00 

16 

,735 

,460 

.00 

27 

,772 

,193 

.00 

27 

,929 

,693 

.00 

1996 

10 

,969 

,985 

.00 

11 

,127 

,485 

.00 

17 

,820 

,  148 

,00 

28, 

,790 

,  133 

,00 

28 

,947, 

,633, 

00 

1997 

10 

,903 

,258, 

,00 

11 

,060, 

,758, 

,00 

18, 

,980 

,788 

,00 

29, 

,884 

,046 

,00 

30 

,041, 

,546 

00 

1998 

10, 

,836 

,530, 

,00 

10 

,994 

,030, 

,00 

20 

,222 

,626 

.00 

31, 

,059, 

,156. 

,00 

31 

,216, 

,656 

00 

1999 

10, 

769, 

803, 

00 

10 

,927, 

,303, 

00 

21, 

,551  , 

,434 

,00 

32, 

,321 

,237 

,00 

32 

.478 

,737 

,00 

2000 

10, 

,703, 

,075, 

00 

10 

,860, 

,575, 

,00 

22 

,973 

,218 

,00 

33, 

,676, 

,293 

,00 

33 

,833 

,793, 

00 

2001 

10, 

636, 

348. 

00 

10, 

,793, 

848. 

00 

0, 

,00 

10, 

,636 

,348 

,00 

10 

.793 

,848 

,00 

2002 

10, 

569, 

620. 

00 

10 

,727, 

,  120, 

,00 

10, 

,728 

,128 

.00 

21, 

,297, 

,748 

00 

21 

,455 

,248 

00 

2003 

10, 

502, 

893. 

00 

10, 

660, 

393. 

00 

27, 

,864, 

,052, 

,00 

38, 

,366, 

,945 

00 

38 

,524 

,445 

.00 

2004 

10, 

436, 

165. 

00 

10, 

,593, 

665. 

00 

29 

,727 

,706, 

,00 

40, 

163, 

,871, 

00 

40 

,321 

,371, 

,00 

2005 

10, 

369, 

438. 

00 

10, 

526, 

938. 

00 

31, 

721, 

854, 

,00 

42, 

,091, 

,292 

,00 

42 

,248 

,792 

,00 

2006 

10, 

302, 

710. 

00 

10, 

460, 

210. 

00 

33, 

,855, 

,622, 

,00 

44, 

158, 

332, 

00 

44 

.315 

,632 

00 

2007 

10, 

235, 

983. 

00 

10, 

393, 

483. 

00 

36, 

138, 

682, 

00 

46, 

374, 

,665 

,00 

46 

,532 

,165 

,00 

2008 

10, 

169, 

255. 

00 

10, 

326, 

755. 

00 

38, 

,581, 

,564, 

,00 

48, 

750, 

,819, 

00 

48, 

,908 

,319 

00 

2009 

10, 

102, 

528. 

00 

10, 

260, 

028. 

00 

41, 

195, 

500, 

00 

51, 

298, 

,028, 

,00 

51 

,455 

,528 

,00 

2010 

10, 

035, 

800. 

00 

10, 

193, 

300. 

00 

43, 

992, 

,424, 

00 

54, 

028, 

224. 

00 

54 

,165 

,724 

00 

2011 

9, 

969, 

073. 

00 

10, 

126, 

573. 

00 

0. 

00 

9, 

,969, 

,073, 

,00 

10 

,126 

,573 

,00 

2012 

9, 

902, 

345. 

00 

10, 

059, 

845. 

00 

20, 

600, 

928, 

00 

30, 

503, 

273, 

00 

30, 

,660, 

,773, 

00 

2013 

9, 

835, 

618. 

00 

9, 

993, 

118. 

00 

53, 

613, 

568. 

00 

63, 

,449, 

,186, 

,00 

63 

,606 

,686, 

.00 

2014 

9, 

768, 

890. 

00 

9, 

926, 

390. 

00 

57, 

279, 

724, 

00 

67, 

048, 

614, 

00 

67, 

,206 

,114, 

00 

2015 

9, 

702, 

163. 

00 

9, 

859, 

663. 

00 

61, 

202, 

500. 

00 

70, 

904, 

663, 

00 

71 

,062 

,163, 

00 

2016 

9, 

635, 

435. 

00 

9, 

792, 

935. 

00 

65, 

399, 

914, 

00 

75, 

035, 

349. 

00 

75, 

,192, 

,849 

00 

2017 

9, 

568, 

708. 

00 

9, 

726, 

208. 

00 

69, 

891  , 

076. 

00 

79, 

459, 

784. 

00 

79, 

,617 

,284, 

00 

2018 

9, 

501, 

980. 

00 

9, 

659, 

480. 

00 

74, 

696, 

,656. 

00 

84, 

198, 

636. 

00 

84, 

356, 

136. 

00 

2019 

9, 

435, 

253. 

00 

9, 

592, 

753. 

00 

79, 

838, 

650. 

00 

89, 

273, 

903, 

00 

89, 

,431, 

,403. 

00 

2020 

9, 

368, 

525. 

00 

9, 

526, 

025. 

00 

85, 

340, 

,536, 

00 

94, 

709, 

061. 

00 

94, 

866, 

561, 

00 
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Property  that  was  worth  $11.5  million  in  1980  has  a  gross 
cumulative  value  of  well  over  $1  billion  by  2020  (see 
Table  4-7)  with  less  than  one-fifth  of  the  total  area 
developed. 

In  Scenario  III,  the  forestry  and  development  values 
are  calculated  as  they  were  in  Scenario  II;  however,  a  third 
element  is  added.   The  portion  of  the  study  area  that 
contains  titanium  deposits  is  mined  (see  Figure  4-2). 
Because  mining  and  development  have  been  shown  to  be 
mutually  exclusive  land  uses  at  the  study  site,  both 
acreages  are  removed  from  "usable"  forest  land. 

The  mining  values  are  based  on  the  amount  of  product 
mined  and  the  value  of  the  product.   As  with  development  in 
Scenario  II,  the  costs  and  net  value  of  mining  were 
calculated  to  illustrate  to  expense  of  land-use  change. 

The  total  amount  of  Ti02  product  available  in  the 
ore  body  is  estimated  at  1.2  million  short  tons.   Of  this, 
83.2  percent  is  ilmenite,  4.4  percent  is  leucoxene, 
and  12.4  percent  is  rutile  (Pirkle  et  al .  1984). 

The  annual  cost  of  mining  is  founded  on  a  1985 
estimate  of  $34  per  ton  (U.S.  Bureau  of  Mines  1987a),  which 
is  incremented  by  3  percent  per  year  to  produce  annual  costs 
per  ton.   Reclamation  adds  an  additional  25  percent  per  year 
to  cost  (Gary  McMayhill,  personal  communication  1989). 
Since  reclamation  does  not  begin  until  1999,  the  25  percent 


Table   4-7.      Scenario   II:    Cumulative   gross  value    summary   for   all    land  uses 


Value   Summary    (Cumulative  Gross  Values 
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Forestry 
(If  Pulp) 


Forestry 
(If  Lumber) 


PUD 
Development 


Cumulative  Total 
(If  Pulp) 


Cumulative  Total 
(If  Lumber) 


1980    $11,370,350.00    $11,527,850.00 


1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 


12,000,350.00 
12,630,350.00 
13,260,350.00 
13,890,350.00 
14,520,350.00 
15,150,350.00 
15,780,350.00 
16,410,350.00 
17,040,350.00 
17,670,350.00 
18,233,623.00 
18,796,895.00 
19,360, 168.00 
19,923,440.00 
20,486,713.00 
21,049,985.00 
21 ,613,258.00 
22,176,530.00 
22,739,803.00 
23,303,075.00 
23,866,348.00 
24,429,620.00 
24,992,893.00 
25,556, 165.00 
26, 119,438.00 
26,682,710.00 
27,245,983.00 
27,809,255.00 
28,372,528.00 
28,935,800.00 
29,499,073.00 
30,062,345.00 
30,625,618.00 
31 , 188,890.00 
31 ,752, 163.00 
32,315,435.00 
32,878,708.00 
33,441,980.00 
34,005,253.00 
34,568,525.00 


12,315,350.00 
13,102,850.00 
13,890,350.00 
14,677,850.00 
15,465,350.00 
16,252,850.00 
17,040,350.00 
17,827,850.00 
18,615,350.00 
19,402,850.00 
20,123,623.00 
20,844,395.00 
21,565, 168.00 
22,285,940.00 
23,006,713.00 
23,727,485.00 
24,448,258.00 
25,169,030.00 
25,889,803.00 
26,610,575.00 
27,331,348.00 
28,052, 120.00 
28,772,893.00 
29,493,665.00 
30,214,438.00 
30,935, 210.00 
31,655,983.00 
32,376,755.00 
33,097,528.00 
33,818,300.00 
34,539,073.00 
35,259,845.00 
35,980,618.00 
36,701,390.00 
37,422, 163.00 
38, 142,935.00 
38,863,708.00 
39,584,480.00 
40,305,253.00 
41 ,026,025.00 


i  o.oo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5,709,312.00 

20,483,716.00 

36,205,508.00 

52,940,988.00 

70,761,136.00 

89,741,924.00 

109,964,550.00 

131,515,984.00 

154,489,202.00 

154,489,202.00 

165,217,330.00 

193,081,382.00 

222,809,088.00 

254,530,942.00 

288,386,564.00 

324,525,246.00 

363, 106,810.00 

404,302,310.00 

448,294,734.00 

448,294,734.00 

468,895,662.00 

522,509,230.00 

579,788,954.00 

640,991 ,454.00 

706,391,368.00 

776,282,444.00 

850,979, 100.00 

930,817,750.00 

1 ,016, 158,286.00 


11,370,350.00 

12,000,350.00 

12,630,350.00 

13,260,350.00 

13,890,350.00 

14,520,350.00 
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Figure  4-2.   Location  of  titanium  deposits  in  the  study 
area 
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is  not  added  in  until  then  and,  even  after  active  mining  has 
ceased,  reclamation  costs  continue  for  two  years  (see 
Table  4-8) . 

The  annual  gross  value  of  the  mining  operation  takes 
into  account  the  price  differences  of  the  products. 
Ilmenite  and  leucoxene  sell  for  the  same  price,  but  rutile 
has  a  much  higher  value.   Projected  pricing  is  based  on 
linear  regressions  of  the  price  of  each  product  from  1984 
through  1988  (see  Appendix  III).   Each  year's  value  then 
becomes  the  sum  of  (tons  of  ilmenite  and  leucoxene  x 
projected  value)  +  (tons  of  rutile  x  projected  value). 
Thus,  the  annual  value  rises  from  $8.5  million  in  1991  to 
$25.5  million  in  2010  when  mining  terminates. 

The  cumulative  gross  value  is  a  total  of  the 
previous  year's  value  plus  the  current  year's  value.   The 
total  value  of  the  Ti02  products  extracted  from  the  study 
area  is  $291,378,720  (see  Table  4-8). 

In  computing  the  annual  gross  values  for 
Scenario  III,  the  forestry  values  are  calculated  as  they 
were  in  Scenario  II  with  additional  acreage  removed  during 
the  mining  years.   Development  values  are  the  same  as  in 
Scenario  II  and  mining  values  are  calculated  as  described 
earlier  in  this  discussion  (see  Table  4-9).   When  the  annual 
gross  values  for  land  uses  in  this  scenario  are  plotted  on  a 
graph,  the  graph  shows  a  dramatic  rise  in  the  annual  value 
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Table  4-J 


Scenario  III:  Mining  value  summary 
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Table  4-9.      Scenario  III:   Annual   gross  value    summary   for   all    land  uses 

Value   Summary    (Annual   Gross  Values) 

Forestry  Forestry                                                                        PUD                                 Total                            Total 

Year                (If   Pulp)  (If   Lumber)                    Mining                     Development                  (If   Pulp)                (if   Lumber) 

1980  $11,370,350.00  $11,527,850.00    $          0.00    $          0.00    $11,370,350.00    $11,527,850.00 

1981  11,370,350.00  11,527,850.00 

1982  11,370,350.00  11,527,850.00 

1983  11,370,350.00  11,527,850.00 

1984  11,370,350.00  11,527,850.00 

1985  11,370,350.00  11,527,850.00 

1986  11,370,350.00  11,527,850.00 

1987  11,370,350.00  11,527,850.00 

1988  11,370,350.00  11,527,850.00 

1989  11,370,350.00  11,527,850.00 

1990  11,370,350.00  11,527,850.00 

1991  11,185,948.00  11,343,448.00 

1992  11,001,545.00  11,159,045.00 

1993  10,817,143.00  10,974,643.00 

1994  10,632,740.00  10,790,240.00 

1995  10,448,338.00  10,605,838.00 

1996  10,263,935.00  10,421,435.00 

1997  10,079,533.00  10,237,033.00 

1998  9,895,130.00  10,052,630.00 

1999  9,878,835.00  10,036,335.00 

2000  9,862,539.00  10,020,039.00 

2001  9,846,244.00  10,003,744.00 

2002  9,829,949.00  9,987,449.00 

2003  9,813,653.00  9,971,153.00 

2004  9,797,358.00  9,954,858.00 

2005  9,781,063.00  9,938,563.00 

2006  9,764,767.00  9,922,267.00 

2007  9,748,472.00  9,905,972.00 

2008  9,732,176.00  9,889,676.00 

2009  9,715,881.00  9,873,381.00 

2010  9,699,586.00  9,857,086.00 

2011  9,800,965.00  9,958,465.00 

2012  9,902,345.00  10,059,845.00 

2013  9,835,618.00  9,993,118.00 

2014  9,768,890.00  9,926,390.00 

2015  9,702,163.00  9,859,663.00 

2016  9,635,435.00  9,792,935.00 

2017  9,568,708.00  9,726.208.00 

2018  9,501,980.00  9,659,480.00 

2019  9,435,253.00  9,592,753.00 

2020  9,368,525.00  9,526,025.00 
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561. 

00 

134 

of  development  when  compared  to  more  traditional  rural  land 
uses  (see  Figure  4-3). 

Except  for  the  forestry  values,  which  are  calculated 
as  they  were  in  Scenario  II,  the  cumulative  gross  land-use 
values  are  simply  a  summation  of  the  previous  year's 
cumulative  total  and  the  present  year's  annual  value  (see 
T   le  4-10) .   A  graph  of  these  values  shows  clear!/  that 
0"cr  time  the  most  valuable  single  land  use  is  development 
(see  Figure  4-4 ) . 

Comparison  of  the  Cumulative 
Gross  Values  among  Scenarios 

A  graph  of  the  total  cumulative  gross  values  for  all 

land  uses  in  each  scenario  shows  that  the  optimum  profitable 

usage  of  the  land  is  achieved  in  Scenario  III  (see 

Figure  4-5).   If  the  study  site  remains  in  its  present  usage 

as  pulpwood  land,  it  will  have  a  cumulative  worth  of 

slightly  over  $34.5  million  in  2020.   If  it  develops  at  the 

rate  of  136  acres  per  year,  the  worth  will  rise  to  more  than 

$1  billion.   If,  however,  the  titanium  ore  is  mined  in 

addition  to  the  projected  development,  the  gross  value  by 

the  year  2020  will  top  $1.3  billion. 

Employment 
Employment  figures  for  individual  businesses  vary 
widely  and  are  difficult  to  obtain.   The  figures  used  in  the 
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Figure  4-3.   Annual  gross  values  of  all  land  uses  in 
Scenario  III 
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Table  4-10.   Scenario  III:  Cumulative  gross  value  summary  for  all  land  uses 


Value  Summary  (Cumulate 

/e  G; 

ross 

Values) 

Forestry 

Fore 

strv 

PUD 

Tot; 

al 

rota 

1 

Year 

1 

[If    Pulp) 

(If  Lumber 

) 

Mining 

Development 

(If  Pulp) 

(If 

Lumber) 

1980 

911, 

370, 

350. 

00 

$11, 

527, 

850. 

00 

S 

0. 

00    ! 

5 

0 

.00    $ 

11 

,370 

,350 

.00    $ 

11 

,527 

,850 

.00 

1981 

12, 

000, 

350. 

00 

12. 

315, 

350. 

00 

0. 

00 

0 

.00 

12 

,000 

,350 

.00 

12 

,315 

,350 

.00 

1982 

12, 

630, 

350. 

00 

13, 

102, 

850. 

00 

0. 

00 

0 

.00 

12 

,630 

,350 

.00 

13 

,  102 

,850 

.00 

1983 

13, 

260, 

350. 

00 

13, 

890, 

350. 

00 

0. 

00 

0 

.00 

13 

,260 

,350 

.00 

13 

,890 

,350 

.00 

1984 

13, 

890, 

350. 

00 

14, 

677, 

850. 

00 

0. 

00 

0 

.00 

13 

,890 

,350 

.00 

14 

,677 

,850 

.00 

1985 

14, 

520, 

350. 

00 

15. 

465, 

350. 

00 

0. 

00 

0 

.00 

14 

,520 

,350 

.00 

15 

,465 

,350 

.00 

1986 

15, 

150, 

350. 

00 

16, 

252, 

850. 

00 

0. 

00 

0 

.00 

15 

,  150 

,350 

.00 

16 

,252 

,850 

.00 

1987 

15, 

780, 

350. 

00 

17. 

040, 

350. 

00 

0. 

00 

0 

.00 

15 

,780 

,350 

.00 

17 

,040 

,350 

.00 

1988 

16, 

410, 

350. 

00 

17, 

827, 

850. 

00 

0. 

00 

0 

,00 

16 

,410 

,350 

.00 

17 

,827 

,850 

.00 

1989 

17, 

040, 

350. 

00 

18. 

615, 

350. 

00 

0. 

00 

0 

.00 

17 

,040 

,350 

.00 

18 

,615 

.350 

.00 

1990 

17, 

670, 

350. 

00 

19, 

402. 

850. 

00 

0. 

00 

0 

.00 

17 

,670 

,350 

.00 

19 

,402 

,850 

.00 

1991 

18, 

115, 

948. 

00 

20, 

005. 

948. 

00 

8, 

540, 

160. 

00 

0 

.00 

26 

,656 

,  108 

.00 

28 

,546 

,  108 

.00 

1992 

18, 

561  , 

545. 

00 

20, 

609, 

045. 

00 

17, 

714, 

928. 

00 

5 

,709 

,312 

,00 

41 

,985 

,785 

.00 

44 

,033 

,  285 

.00 

1993 

19, 

007, 

143, 

00 

21  , 

212, 

143. 

00 

27. 

524. 

304. 

00 

20 

,483 

,716 

,00 

67 

,015 

,  163 

.00 

69 

,220 

,163 

.00 

1994 

19, 

452, 

740. 

00 

21  , 

815, 

240. 

00 

37, 

968, 

288. 

00 

36 

,205 

,508 

.00 

93 

,626 

,536 

.00 

95 

,989 

,036 

.00 

1995 

19, 

898, 

338. 

00 

22, 

418, 

338. 

00 

49, 

046, 

880. 

00 

52 

,940 

,988 

,00 

121 

,886 

,206 

.00 

124 

,406 

,206 

.00 

1996 

20, 

343, 

935. 

00 

23, 

021, 

435. 

00 

60, 

760, 

080, 

00 

70 

,761 

,136 

.00 

151, 

,865 

,151 

.00 

154 

,542 

,651 

.00 

1997 

20, 

789, 

533. 

00 

23, 

624, 

533, 

00 

73, 

107, 

888. 

00 

89 

,741 

,924 

.00 

183 

,639 

,345 

.00 

186 

,474 

,345 

.00 

1998 

21  , 

235, 

130, 

00 

24, 

,227, 

630. 

00 

86, 

090, 

304 

,00 

109 

,964 

,550 

,00 

217 

,  289 

,984 

.00 

220 

,282 

,484 

,00 

1999 

21  , 

848, 

835, 

00 

24  , 

998, 

835. 

00 

99, 

707, 

328 

00 

131 

.515 

,984 

,00 

253 

,072, 

,147 

.00 

256 

,222 

,147 

.00 

2000 

22, 

462  , 

539 

,00 

25 

,770, 

,039 

,00 

113, 

,958, 

960 

.00 

154 

,489 

,202, 

,00 

290, 

,910, 

701 

.00 

294 

,218 

,201 

,00 

2001 

23, 

,076, 

244 

,00 

26 

541  , 

244  , 

.00 

128, 

845, 

200 

,00 

154 

.489 

,202 

,00 

306 

,410, 

.646 

.00 

309 

,875 

,646 

.00 

2002 

23 

,689, 

,949 

,00 

27 

,312 

,  449 

,00 

144  , 

,  366, 

.048 

.00 

165 

,217, 

,330, 

,00 

333 

273, 

,327 

,00 

336, 

,895 

,827, 

,00 

2003 

24 

,303, 

653 

,00 

28 

,083, 

,  653 

,00 

160, 

,521, 

.504 

,00 

193 

,081 

,382. 

.00 

377 

,906, 

,539 

.00 

381, 

,686 

,539. 

00 

2004 

24 

,917, 

,358 

.00 

28 

,854 

,858 

,00 

177 

,311 

,568 

.00 

222 

,809 

,088. 

.00 

425, 

038, 

014, 

,00 

428, 

975, 

514. 

00 

2005 

25 

,531  , 

063 

.00 

29 

,626 

,063 

.00 

194 

,736, 

,240 

.00 

254, 

,530, 

,942, 

,00 

474, 

,798, 

245 

.00 

478, 

,893, 

.245. 

,00 

2006 

26 

,  144 

,767 

.00 

30 

,397 

,267 

.00 

212 

,795 

,520 

.00 

288 

,386, 

,564, 

,00 

527, 

326, 

851. 

00 

531, 

579, 

351. 

00 

2007 

26 

,758 

,472 

.00 

31 

,  168 

,472 

.00 

231 

,489 

,408 

.00 

324 

,525, 

,246, 

,00 

562, 

773, 

126, 

00 

587, 

183, 

126. 

00 

2008 

27 

,372 

,  176 

.00 

31 

,939 

,676 

.00 

250 

,817 

,904 

.00 

363 

,  106, 

810. 

00 

641  , 

296, 

890. 

00 

645, 

864, 

390. 

00 

2009 

27 

,  985 

,  881 

.00 

32 

.710 

,881 

.00 

270 

,781 

,008 

.00 

404 

,302 

,310. 

.00 

703, 

069, 

199. 

00 

707, 

794, 

199. 

00 

2010 

28 

,599 

,586 

.00 

33 

,482 

,086 

.00 

291 

,  378 

,720 

.00 

448, 

,294, 

,734, 

00 

768, 

273, 

040. 

00 

773, 

155, 

540. 

00 

2011 

29 

,330 

,965 

.00 

34 

,370 

,965 

.00 

291 

,  378 

,720 

.00 

448, 

,294, 

,734, 

.00 

769, 

004, 

419. 

00 

774, 

044, 

419. 

00 

2012 

30 

,062 

,345 

.00 

35 

,259 

,845 

.00 

291 

,378 

,720 

.00 

468, 

,895, 

662. 

00 

790, 

336, 

727. 

00 

795, 

534, 

227. 

00 

2013 

30 

,625 

,618 

.00 

35 

,980 

,  618 

.00 

291 

,378 

,720 

.00 

522 

,509, 

,230, 

00 

844, 

513, 

568. 

00 

849, 

868, 

568. 

00 

2014 

31 

,  188 

,  890 

.00 

36 

.701 

,390 

.00 

291 

,378 

,720 

.00 

579 

,788, 

954. 

00 

902, 

356, 

564. 

00 

907, 

869, 

064. 

00 

2015 

31 

,752 

,  163 

.00 

37 

.422 

.  163 

.00 

291 

,378 

,720 

.00 

640, 

.991, 

,454. 

00 

964, 

122. 

337. 

00 

969. 

792, 

337. 

00 

2016 

32 

,315 

,  435 

.00 

38 

.  142 

,935 

.00 

291 

,378 

,720 

.00 

706, 

,391, 

368. 

00     1 

,030, 

085, 

523. 

00 

:,035, 

913, 

023. 

00 

2017 

32 

,878 

,  708 

.00 

38 

,863 

,  708 

.00 

291 

,378 

,  720 

.00 

776 

,282, 

444. 

00     1 

,100, 

539, 

872. 

00 

1  , 106, 

524, 

872. 

00 

2018 

33 

,441 

,980 

.00 

39 

,584 

,  480 

.00 

291 

,378 

,720 

.00 

850, 

,979, 

100, 

00     1 

,  175, 

799, 

800. 

00 

1  ,  181, 

942. 

300. 

00 

2019 

34 

,005 

,  253 

.00 

40 

,305 

,253 

.00 

291 

,  378 

,  720 

.00 

930 

,817, 

,750. 

00     1 

,256, 

201, 

723. 

00 

1  ,262, 

501, 

723. 

00 

2020 

34 

,  568 

,525 

.00 

41 

.026 

,025 

.00 

291 

.378 

,720 

.00 

1,016, 

,  158, 

286. 

00     1 

,342, 

105, 

531  . 

00 

1  ,348, 

563, 

031. 

00 
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Figure  4-4.   Cumulative  gross  values  for  all  land  uses  in 
Scenario  III 
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Cumulative  Gross  Values 


by  Scenario 


Year 
D    Scenario  l-Pulp        +    Scenario  II— Pulp        o    Scenario  Ill-Pulp         A    Scenario  l-Lumber 
X    Scenario  ll-Lumber         V    Scenario  Ill-Lumber 


Figure  4-5.   Cumulative  gross  value  of  study  area  by 
scenario 
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present  analysis  are  estimates  made  by  individuals  who  are, 
or  recently  were,  in  positions  of  authority  in  large 
forestry,  mining,  or  development  companies. 

The  forestry  operation  in  each  scenario  would 
require  approximately  13  employees  (see  Table  4-11).   During 
the  two-  to  three-month  harvesting  season,  the  duties  are 
divided  as  follows:   one  man  fells  trees,  two  operate 
skidders,  two  remove  limbs  from  felled  trees  with  chainsaws, 
and  one  man  operates  a  loader  which  fills  four  trucks  that 
haul  the  product  off  the  property  to  a  mill.   There  is  also 
an  overseer,  a  maintenance  man,  and  the  maintenance  man's 
assistant.   During  the  time  when  there  is  no  harvesting,  the 
employees  plant  trees,  construct  and  maintain  roads  and  fire 
lanes,  remove  volunteer  hardwood  from  planted  areas,  and 
patrol  the  grounds  (A.  C.  "Red"  Hinson,  personal 
communication  1989). 

The  development  employee  figures  are  for  the 
preparation  of  approximately  130  acres  per  year  and  include 
only  those  individuals  employed  directly  by  the  developer. 
Six  crews  are  involved  in  the  actual  site  preparation. 
Contouring  and  shaping  the  surface  requires  a  30-person  crew 
of  earthmovers  and  graders.   A  15-person  crew  constructs 
sanitary  sewers  and  12  persons  are  in  the  stormwater  group. 
Roadway  construction  necessitates  two  groups.   An  8-person 
crew  subgrades,  builds  curbs,  lays  stone,  and  does 
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Table  4-11.   Employment  for  each  land  use 


Year       Forestry        Mining       Development       Total 


1980 

13 

1981 

13 

1982 

13 

1983 

13 

1984 

13 

1985 

13 

1986 

13 

1987 

13 

1988 

1 

1989 

13 

1990 

13 

1991 

13 

1992 

13 

1993 

13 

1994 

13 

1995 

13 

1996 

13 

1997 

13 

1998 

13 

1999 

13 

2000 

13 

2001 

13 

2002 

13 

2003 

13 

2004 

13 

2005 

13 

2006 

13 

2007 

13 

2003 

13 

2009 

13 

2010 

13 

2011 

13 

2012 

13 

2013 

13 

2014 

13 

2015 

13 

2016 

13 

2017 

13 

2018 

13 

2019 

13 

2020 

13 

0  0  13 

0  0  13 

0  0  13 

0  0  13 

0  0  13 

0  0  13 

0  0  13 

0  13 

0  13 

0  a  13 

0  0  13 

150  91  254 

150  91  254 

150  91  254 

150  9j.  254 

150  91  254 

150  91  254 

150  91  254 

150  9!  254 

188  91  292 

188  91  292 

188  91  292 

188  91  292 

188  91  292 

188  91  292 

188  91  292 

188  91  292 

188  91  292 

188  91  292 

188  91  292 

188  91  292 

38  91  142 

38  91  142 

0  91  104 

0  91  104 

0  91  104 

0  91  104 

0  91  104 

0  91  104 

0  91  104 

0  91  104 
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everything  in  road  construction  except  put  down  the  asphalt 
which  requires  a  specialized  8-person  group.   Finally,  there 
is  a  "punch-out"  crew.   These  five  persons  add  all  of  the 
final  touches,  such  as  put  down  sod  or  put  grates  on  bases. 
While  many  of  the  site  preparation  employees  are 
specialized,  some  work  in  several  groups  so  that  in  this 
initial  stage  of  preparation  approximately  60  persons  are 
employed.   The  developer  must  also  hire  his  own  utilities 
persons  for  tasks  not  performed  by  the  public  utility 
companies.   These  include  4  telephone  persons  and 

5  electricians.   A  landscape  crew  for  130  acres  includes 

6  irrigation  installers,  6  planters,  and  2  general 
maintenance  landscapers.   Sales  involves  1  manager  and 

7  sales  persons  (Patrick  Gassaway,  personal  communication 
1989).   This  gives  a  total  of  91  employees  per  year  (see 
Table  4-12) . 

Data  on  specific  jobs  within  the  mining  operation 
were  not  available.   It  was  estimated,  however,  that  between 
100  and  200  people  per  year  are  needed  for  the  extraction 
phase  and  25  percent  more  are  added  for  reclamation  (Gary 
McMayhill,  personal  communication  1989).   In  the  analysis  an 
average — 150  employees  for  mining  and  38  more  for 
reclamation — is  used. 

The  total  number  of  employees  on  the  property  rises 
from  13  in  1990  to  292  when  development  and  mining  and 
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Table  4-12.   Utility  needs  (potable  water  consumption 
=  300  gallons  per  day  per  DU;  sewage 
treatment  capacity  =  300  gallons  per  day 
per  DU) 


Daily  Water 

Daily  Sewage 

Cumulative 

Needs 

Needs 

Year 

DUs 

DUs 

(Gallons) 

(Gallons) 

1980 

0 

0 

0 

0 

1981 

0 

0 

0 

0 

1982 

0 

0 

0 

0 

1983 

0 

0 

0 

0 

1984 

0 

0 

0 

0 

1985 

0 

0 

0 

0 

1986 

0 

0 

0 

0 

1987 

0 

0 

0 

0 

1988 

0 

0 

0 

0 

1989 

0 

0 

0 

0 

1990 

0 

0 

0 

0 

1991 

0 

0 

0 

0 

1992 

32 

32 

9,600 

9,600 

1993 

78 

110 

33,000 

33,000 

1994 

78 

188 

56,400 

56,400 

1995 

78 

266 

79,800 

79,800 

1996 

78 

344 

103,200 

103,200 

1997 

78 

422 

126,600 

126,600 

1998 

78 

500 

150,000 

150,000 

1999 

78 

578 

173,400 

173,400 

2000 

78 

656 

196,800 

196,800 

2001 

0 

656 

196,800 

196,800 

2002 

32 

688 

206,400 

206,400 

2003 

78 

766 

229,800 

229,800 

2004 

78 

844 

253,200 

253,200 

2005 

78 

922 

276,600 

276,600 

2006 

78 

1 

,000 

300,000 

300,000 

2007 

78 

1 

,078 

323,400 

323,400 

2006 

78 

1 

,156 

346,800 

346,800 

2009 

78 

1 

,234 

370,200 

370,200 

2010 

78 

1 

,312 

393,600 

393,600 

2011 

0 

1 

,312 

393,600 

393,600 

2012 

32 

1 

,344 

403,200 

403,200 

2013 

78 

1 

422 

426,600 

426,600 

2014 

78 

1 

500 

450,000 

450,000 

2015 

78 

1 

,578 

473,400 

473,400 

2016 

78 

1 

656 

496,800 

496,800 

2017 

78 

1 

734 

520,200 

520,200 

2018 

78 

1 

812 

543,600 

543,600 

2019 

78 

1 

890 

567,000 

567,000 

2020 

78 

1 

968 

590.400 

590,400 
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reclamation  are  fully  functional.   It  then  drops  to  104 
after  the  mine  ceases  operation. 

Utility  Needs: 
Potable  Water  and  Sewage 

The  traditional  rural  land  uses  described  in  the 
scenarios  would  require  little,  if  any,  potable  water  and 
sewage  treatment.   The  siting  of  a  PUD  in  the  study  area, 
however,  would  create  substantial  demand  for  both. 

The  standard  figure  used  to  estimate  both  water  and 
sewage  needs  is  300  gallons  per  dwelling  unit  per  day 
(Beaufort  County  Joint  Planning  Commission  1985;  Prosser, 
Hallock,  &  Kristoff,  Inc.  1989;  Ray  Sharp,  personal 
communication  1989).   Even  if  development  were  to  occur  only 
at  the  relatively  low  dwelling  unit  density  projected  in 
Scenarios  II  and  III,  a  200, 000-gallon-per-day  need  for  each 
utility  would  be  reached  early  in  the  year  2002  (see 
Table  4-12).   By  2020,  demand  will  be  well  over  one-half 
million  gallons  per  day  for  each  utility. 

Groundwater 
In  Nassau  County,  surface  water  exists  in  neither 
sufficient  quantity  nor  acceptable  quality  to  supply  potable 
water  for  the  residents.   Groundwater  is,  therefore,  the 
principal  source  of  freshwater  (Prosser,  Hallock,  & 
Kristoff,  Inc.  1989;  Leve  1966). 
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The  groundwater  in  eastern  Nassau  County 
incorporates  two  aquifer  systems:   a  shallow  system  and  the 
Floridan  Aquifer.   Both  are  utilized. 

The  shallow  aquifer  system  consists  of  a  series  of 
thin,  horizontally  and  vertically  discontinuous  aquifers  and 
aquicludes.   These  extend  downward  from  the  surface  into  the 
upper  portion  of  the  Hawthorn  Formation.   Water  in  this 
system  is  nonartesian  and  recharged  mainly  by  local  rainfall 
(Leve  1966).   The  water  quality  is  generally  good  and  yield 
from  small-diameter  wells  ranges  from  10-25  gallons  per 
minute  (Prosser,  Hallock,  &  Kristoff,  Inc.  1989;  Leve  1966). 

The  Floridan  Aquifer  is  the  largest  and  most 
productive  in  the  United  States  (Cooper,  Kenner,  and  Brown 
1953).   In  Nassau  County,  the  permeable  limestone  beds  which 
make  up  this  aquifer  are  approximately  2,000  feet  thick  and 
separated  from  the  shallow  aquifer  by  the  Hawthorn  Formation 
(Prosser,  Hallock,  &  Kristoff,  Inc.  1989;  Leve  1966). 

The  main  recharge  areas  for  the  Floridan  Aquifer  are 
located  west  and  southwest  of  the  study  area  (Cooper, 
Kenner,  and  Brown  1953).   While  minor  seepage  may  occur, 
"[t]he  overlying  soils  in  the  .  .  .  area  are  not  conducive 
to  substantial  recharge"  (Prosser,  Hallock,  &  Kristoff,  Inc. 
1989:  11-31) . 

The  water  in  the  aquifer  flows  northeastward  through 
Nassau  County  under  artesian  pressure.   Near  Fernandina 
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Beach,  withdrawal  has  created  a  substantial  and  increasing 
cone  of  depression.   In  the  1960s,  the  piezometric  surface 
was  estimated  to  have  been  depressed  15  feet  (Leve  1966) . 
Within  the  past  twenty  years,  the  depression  dropped  an 
additional  5-10  feet  (Prosser,  Hallock,  &   Kristof f , Inc. 
1989) . 

The  frsh  water  j.n  the  lowest  layers  of  the  Floridan 
Aquifer  floats  atop  a  layer  of  salt  v-->ter  which  was  trapped 
in  the  rocks  when  they  were  deposited  or  entered  the  system 
at  higher  sea  level  stands  (Leve  1966).   As  artesian 
pressure  declines,  the  salt  water  intrudes  into  the  fresh 
water  layer.   In  many  areas  where  increased  pumpage  has 
created  a  cone  of  depression  such  as  is  found  in  eastern 
Nassau  County,  a  conical-shaped  upwelling  of  salt  water 
intrusion  occurs.   In  this  area,  however,  aquicludes  between 
the  lower  waterbearing  strata  seem  to  have  stemmed  the 
problem.   So  as  not  to  penetrate  these  aquicludes,  the 
St.  Johns  River  Water  Management  District  suggests  that  well 
depths  be  less  than  1,150  feet  (Prosser,  Hallock,  & 
Kristoff,  Inc.  1989). 

A  continuation  of  forestry  as  the  sole  land  use  of 
the  study  area  would  have  no  effect  on  the  ground  water  in 
Nassau  County.  It  is  also  doubtful  that  Ti02  mining  would 
create  problems  since  the  method  of  separation  of  titanium 
from  associated  minerals  in  this  type  of  deposit  is  based  on 
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the  "physical  properties  such  as  particle  size  and  shape, 
density,  magnetic  permeability,  dielectric  constant, and 
surface  characteristics"  (Henry  et  al .  1987:5). 
Development,  however,  as  suggested  in  Scenarios  II  and  III, 
may  affect  ground  water. 

Large  areas  of  impervious  surface,  such  as  roads  and 
buildings,  could  reduce  recharge  of  the  surficial  aquifer  in 
the  study  area.   Also,  if  development  occurs  at  the  moderate 
rate  predicted,  an  additional  600,000  gallons  per  day  will 
be  withdrawn  from  the  already  depressed  Floridan  Aquifer  by 
2020.   If  the  area  were  to  be  developed  at  a  density  of 
1.75  dwelling  units  per  acre,  as  suggested  by  the  Southern 
Beaufort  County  model,  over  2  million  gallons  per  day  would 
be  required. 

Rare,  Threatened,  and  Endangered  Species 
The  study  site  lies  within  the  ranges  of  several 
rare,  threatened,  or  endangered  fauna.   Many  of  these  biota, 
however,  have  specific  habitat  requirements.   Since  the  area 
has  been  a  pine  plantation  for  a  number  of  years,  much  of 
the  upland  and  wetland  environment  has  been  altered  by 
forestry  practices.   As  a  result  the  special  needs  of  many 
of  the  species  may  no  longer  be  met  on  the  property. 

Because  a  determination  of  the  rare,  thereatened,  or 
endangered  species  that  exist  on,  or  utilize,  the  site  would 
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require  extensive  field  work  beyond  the  scope  of  this 
research,  a  list  of  potentially  occurring  species  is 
presented.   Descriptions  of  the  species  and  their 
habitats  are  based  on  several  authoritative  works  (Ward 
1979;  Layne  1979;  McDiarmid  1979;  Kale  1979;  Gilbert  1979; 
Franz  1982).   Species  status,  which  may  differ  at 
the  federal  and  state  levels,  is  determined  by  the 
U.S.  Fish  and  Wildlife  Service  (USFWS)  (1989)  and  the 
Florida  Game  and  Fresh  Water  Fish  Commission  (FGFWFC) 
(1988)  . 

Amphibians  and  Reptiles 
American  Alligator 

Alligator  mississippiensis 
Habitat:     The  Alligator  may  be  found  in  almost  any 
wetland  in  Florida  including  at  times 
brackish  and  saltwater  areas  (McDiarmid 
1979) . 
Status:      USFWS —  Threatened  Due  to  Similarity  of 
Appearance  (FGFWFC  1988). 
FGFWFC — Species  of  Special  Concern  (FGFWFC 
1988) . 
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Gopher  Tortoise 

Gopherus  polyphemus 
Habitat:     Gophers  occupy  dry,  well-drained  upland  areas 
that  contain  several  types  of  herbaceous  cover 
(McDiarmid  1979) . 
Status:      USFWS —  Under  review  for  inclusion  in  the  List 

of  Endangered  and  Threatened  Wildlife, 
but  conclusive  evidence  of  vulnerability 
and  threat  is  lacking  (USFWS  1989). 
FGFWFC — Species  of  Special  Concern  (FGFWFC 
1988) . 
Importance:  The  gopher  digs  an  extensive  burrow  which  is 
used  both  during  its  occupance  and  after 
abandonment  by  a  number  of  other  species. 
Several  of  these  commensals  are  rare  or 
threatened  (McDiarmid  1979). 

Florida  Gopher  Frog 

Rana  areolata  aesopus 
Habitat:     This  nocturnal  frog  prefers  upland  sand-hill 

habitats  (McDiarmid  1979). 
Status:      USFWS —  Under  review  for  inclusion  in  the  List 
of  Endangered  and  Threatened  Wildlife, 
but  conclusive  evidence  of  vulnerability 
and  threat  is  lacking  (USFWS  1989). 
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FGFWFC — Species  of  Special  Concern  (FGFWFC 
1988) . 
Special  Characteristic:   While  the  Florida  Gopher  Frog  has 
been  found  in  other  types  of  burrows  and  holes, 
its  major  domicile  is  the  occupied  burrow  of  a 
Florida  Gopher  Tortoise  (McDiarmid  1979). 

Eastern  Indigo  Snake 

Drymarchon  corais  couperi 
Habitat:     While  the  Indigo  Snake  prefers  moister  areas,  it 

often  is  found  in  dry,  well-drained  upland  areas 

(McDiarmid  1979) . 
Status:      USFWS —  Threatened  (FGFWFC  1988). 

FGFWFC — Threatened  (FGFWFC  1988). 
Special  Characteristic:   In  the  drier  parts  of  its  range, 

this  large,  gentle  snake  occupies  Gopher 

Tortoise  burrows  (McDiarmid  1979). 

Birds 

Ivory-billed  Woodpecker 

Campephilus  principalis 

Habitat:     Since  the  Ivory-billed  Woodpecker  has  not  been 
sighted  in  the  United  States  in  a  number  of 
years,  habitat  data  are  conjectural.   It  is 
"[b]elieved  to  require  extensive  mature  stands 
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of  lowland  hardwood  forest  away  from  the 
vicinity  of  man  and  without  disturbance  from 
cutting"  (Kale  1979:10). 
Status:      USFW? —  Endangered  (FGFWFC  1988). 
FGFWFC — Endangered  (  G^WFC  1988). 

Red-cockaded  Woodpecker 
Picoides  borealis 

Habitat:     The  habitat  needs  of  the  Red-cockaded  Woodpecker 
are  specific  due  to  their  nesting  habits  and 
social  organization.   Only  mature  southern  pines 
in  large  tracts  can  meet  their  nesting  and 
foraging  requirements. 

These  birds  roost  and  nest  in  cavities 
constructed  in  living,  mature  southern  pine. 
The  species  of  the  cavity  tree  does  not  seem  to 
be  as  important  as  its  age.   "Studies  .  .  . 
found  the  average  cavity  tree  age  ranged  from 
63-126  years  for  longleaf ,  70-90  years  for 
loblolly,  75-149  years  for  shortleaf,  62- 
130  years  for  pond,  and  70  years  for  slash  pine 
(Hooper  et  al .  1980:3). 

The  woodpeckers  live  in  clans  consisting  of 
a  breeding  pair,  young  that  have  not  yet  left 
the  colony,  and  several  adult  male  helpers.   The 
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clan  occupies  a  stand  of  pine  which  includes  the 
cavity  trees  and  potential  cavity  trees  called  a 
colony  site.   Within  the  colony  site,  there  are 
few,  if  any  sapling  pines  and  hardwoods  above 
15  feet.   When  either  of  these  reach  the  level 
of  the  cavities,  the  colony  site  is  abandoned. 
Surrounding  the  colony  site,  there  must  be  at 
least  100  acres  of  mature  pine  forage  (Hooper  et 
al.  1980). 
Status:      USFWS —  Endangered  (FGFWFC  1988). 
FGFWFC — Threatened  (FGFWFC  1988). 

Southeastern  American  Kestrel 

Falco  sparverius  paulus 
Habitat:     The  Southeastern  American  Kestrel,  commonly 

known  as  the  sparrow  hawk,  prefers  open  land. 
Clearings  and  open  pine  forest  are  the  usual 
habitat  in  Florida  (Kale  1979). 
Status:      USFWS —  Under  review  for  inclusion  in  the  List 

of  Endangered  and  Threatened  Wildlife, 
but  conclusive  evidence  of  vulnerability 
and  threat  is  lacking  (USFWS  1989). 
FGFWFC — Threatened  (FGFWFC  1988). 
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Fish 

Atlantic  Sturgeon 

Acipenser  oxyrhynchus 
Habitat:     The  Atlantic  Sturgeon  is  included  in  the  list  of 
species  which  could  be  impacted  by  land-use 
change  in  the  study  are  because  the  St.  Marys 
River  is  one  of  its  spawning  areas  (Gilbert 
1979) . 
Status:      USFWS —  Under  review  for  inclusion  in  the  List 

of  Endangered  and  Threatened  Wildlife, 
but  conclusive  evidence  of  vulnerability 
and  threat  is  lacking  (USFWS  1989). 
FGFWFC — Species  of  Special  Concern  (FGFWFC 
1988) . 


Mammals 

West  Indian  Manatee 

Trichechus  manatus  latirostris 
Habitat:     Along  the  east  coast  of  Florida,  Manatees  live 

in  bays,  estuaries,  and  slow-moving  rivers  from 

the  Upper  Keys  to  the  St.  Marys  River  (Layne 

1979) . 
Status:      USFWS —  Endangered  (FGFWFC  1988). 

FGFWFC — Endangered  (FGFWFC  1988). 
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Florida  Black  Bear 

Ursus  amerlcanus  f loridanus 
Habitat:     The  most  important  habitat  characteristic  for 
the  Black  Bear  seems  to  be  proximity  to  thick 
cover  (Layne  1979). 
Status:      USFWS —  Under  review  for  inclusion  in  the  List 

of  Endangered  and  Threatened  Wildlife, 
but  conclusive  evidence  of  vulnerability 
and  threat  is  lacking  (USFWS  1989) . 
FGFWFC — Threatened,  except  in  Baker  County, 

Columbia  County,  and  the  Apalachicola 
National  Forest  where  hunting  is 
permitted  (FGFWFC  1988). 
Note:        The  Black  Bear  is  known  to  occupy  the  Nassau 
River  wetlands  to  the  south  of  the  study  area 
and  the  Nassau  Wildlife  Management  Area  to  the 
west  of  the  property  (Layne  1979). 

Sherman's  Fox  Squirrel 

Sciurus  niger  shermani 

Habitat:     The  indigenous  habitat  of  Sherman's  Fox  Squirrel 
consists  of  the  turkey  oaks  and  longleaf  pines 
in  the  sand  hills.   As  the  mature  pines  have 
been  removed,  the  squirrel  has  survived  in 
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smaller  numbers  in  the  oaks  and  in  several 

ecotonal  situations  (Layne  1979). 
Status:      USFWS —  Under  review  for  inclusion  in  the  List 

of  Endangered  and  Threatened  Wildlife, 
but  conclusive  evidence  of  vulnerabitliy 
and  threat  is  lacking  (USFWS  1989). 

FGFWFC — Species  of  Special  Concern  (FGFWFC 
1988)  . 
Note:        A  Sherman's  Fox  Squirrel  was  observed  on  the 

property  during  one  of  the  author's  visits  in 

1984. 

Southeastern  Big-eared  Bat 

Plecotus  raf inesquii 
Habitat:     The  Southeastern  Big-eared  Bat  resides  in 
heavily  wooded  areas.   They  roost  in  tree 
cavities,  behind  loose  bark,  and  in  abandoned 
buildings  in  hardwood  or  pine  forests  (Layne 
1979) . 
Status:      USFWS —  Under  review  for  inclusion  in  the  List 
of  Endangered  and  Threatened  Wildlife, 
but  conclusive  evidence  of  vulnerability 
and  threat  is  lacking  (USFWS  1989). 
FGFWFC — Not  Listed. 
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Invertebrates  and  Plants 

The  study  area  is  not  included  in  the  ranges  of 
identified  rare,  threatened,  or  endangered  invertebrates  and 
plants  (Franz  1982;  Ward  1979 ). 

The  study  site  is  included  within  the  ranges  of 
several  rare,  threatened,  and  endangered  species.   The 
present  lana  use,  slash  pine  plantation,  may  benefit  the 
Southeasern  American  Kestrel  and  the  Big-eared  Bat;  however, 
the  preparation,  harvesting,  and  monoculture  associated  with 
this  land  use  has  probably  proven  detrimental  to  more 
species  than  it  has  helped.   Upland  species,  such  as  the 
Gopher  Tortoise,  the  Florida  Gopher  Frog,  and  the  Indigo 
Snake,  are  probably  adversely  affected.   Additionally,  the 
short  rotation  of  the  planted  pine  does  not  provide  for  the 
needs  of  the  Ivory-billed  or  Red-cockaded  Woodpeckers. 

Loss  of  habitat  is  the  major  reason  that  most  of  the 
animals  on  the  list  are  rare.   Unless  care  is  taken  to 
preserve  remaining  habitat  in  the  study  area,  the  land  uses 
described  in  Scenarios  II  and  III  would  prove  even  more 
deleterious  than  Scenario  I. 

Conclusions 
From  the  onset  of  the  research,  Scenario  I  has  been 
considered  the  least  likely  to  occur.   The  site  and 
situation  of  the  property  makes  the  continuation  of  forestry 
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as  the  lone  land  use  unlikely.   Investigation  has  bolstered 
this  supposition.   Economic  considerations  are  a  primary 
motivation  for  land-use  change  and  this  study  has  shown 
that,  even  if  only  a  small  portion  of  the  property  is 
developed  as  in  Scenarios  II  and  III,  the  value  of  the 
property  will  rise  significantly.   To  realize  the  maximum 
potential  worth  of  the  property,  however,  the  owners  should 
mine  the  titanium  reserve  and  develop  a  portion  of  the  land 
as  suggested  in  Scenario  III. 

The  traditional  land  uses  in  Scenarios  I,  II,  and 
III  have  little,  if  any,  influence  on  population  change, 
water  and  sewage  needs,  and  groundwater  availability  or 
condition.   If,  however,  development  occurs  at  the  dwelling 
unit  density  projected  for  the  Yulee  Planning  District, 
nearly  6,000  new  inhabitants  will  be  added  by  2020.   These 
residents  will  require  approximately  600,000  gallons  of 
water  per  day  which  will  be  drawn  from  the  Floridan  Aquifer 
and  will  produce  nearly  600,000  gallons  of  sewage  per  day 
which  must  be  treated.   If  development  were  to  occur  at  the 
same  density  as  in  Southern  Beaufort  County,  these  demands 
would  be  more  than  three  times  as  great. 

Of  the  three  land  uses,  forestry  produces  the  fewest 
jobs.  Development  would  require  approximately  90  employees, 
many  of  whom  could  be  drawn  from  the  local  work  force. 
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Mining,  at  least  for  a  short  period,  would  create  nearly 
twice  as  many  jobs  as  the  other  two  land  uses  combined.   The 
benefit  of  mining  to  the  local  job  market,  however,  is 
questioned  since  many  of  the  positions  would  be  filled  by 
transfers  with  specialized  training.   Also,  any  jobs 
available  in  mining  would  be  of  relatively  short  duration. 
Eventually  the  employment  created  by  Scenarios  II  and  III 
would  be  the  same . 

The  effects  of  the  various  scenarios  on  populations 
of  rare,  threatened,  or  endangered  species  are  difficult  to 
evaluate  though  some  conclusions  are  possible.   The  present 
land  use,  pine  plantation,  is  disruptive  of,  or  destroys, 
habitat  for  some  of  the  upland  species.   At  the  same  time, 
it  creates  habitat  for  some  upland  fauna  and  preserves 
wetland  habitats.   Scenario  I  would  continue  the  present 
situation  forwards  through  time.   Habitat  disruption  by 
development  in  Scenarios  II  and  III  would  depend  on  the  type 
and  placement  of  the  development.   The  mining,  however,  by 
its  very  nature,  will  destroy  habitats  within  the  area  of 
utilization. 


Notes 

Other  calculations,  such  as  net  present  value,  also 
could  be  employed. 

2 
Long  Point  was  chosen  because  it  is  located 
on  the  interior  of  Amelia  Island;  therefore,  there 
are  no  oceanfront  lots  to  influence  the  value  of  the 
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property.   Also,  lot  sizes  range  from  one-half  acre  to  two- 
and-one-half  acres,  which  is  comparable  to  the  dwelling  unit 
density  predicted  for  the  Yulee  area  in  the  Nassau  County 
Comprehensive  Plan. 


CHAPTER  5 

SUMMARY,  CONCLUSIONS,  AND 

SUGGESTIONS  FOR  FUTURE  RESEARCH 

In  the  past,  the  land  use  of  the  isolated  rural 
mainland  area  adjacent  to  the  Sea  Islands  of  South  Carolina, 
Georgia,  and  northeastern  Florida,  was  traditional. 
Forestry  and  agriculture  predominated.   Recently,  however, 
the  new-found  popularity  of  the  Sea  Islands  has  placed 
pressure  upon  these  rural  areas  to  develop,  becoming 
recreational  and  residential  in  nature.   As  land  on  the 
islands  becomes  scarcer  and  more  expensive,  the  pressure  to 
develop  will  increase  and  the  land  use  of  the  rural  mainland 
will  change  from  traditional  to  nontraditional .   In  some 
parts  of  the  coastal  mainland,  these  alterations  are 
occurring  even  now. 

Summary  of  Findings 
This  study  has  compared  some  of  the  possible 
consequences  of  change  from  traditional  to  nontraditional 
rural  land  usage.   Three  30-year  scenarios  of  land  use  were 
described  for  a  study  area  which  is  ideally  situated  for 
change.   Then,  several  impacts  that  could  result  from  the 
changes  described  in  each  scenario  were  analyzed. 
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In  Scenario  I,  land-use  change  does  not  occur.   The 
property  continues  to  function  as  a  pine  plantation 
throughout  the  foreseeable  future.   Land  value  is  based  on  a 
"typical"  selling  price  per  acre  for  large  tracts  of 
forested  property  in  north  Florida  and  sou.h  Georgia  plus 
the  value  of  the  wood  product  removed  from  the  land.   Thus, 
the  cumulative  gross  value  of  the  property  j.n  2020  will  be 
approximately  $36.6  million  if  the  owners  continue  to 
extract  pulp  to  supply  their  mill  at  Fernandina  Beach.   If 
they  remove  lumber  instead  of  the  pulp,  the  gross  value  will 
rise  to  $43  million. 

Since  status  quo  is  maintained  throughouc 
Scenario  I,  the  other  possible  impacts  remain  as  they  are  at 
present.   Approximately  13  people  are  employed  from  the 
surrounding  area.   The  land  use  does  not  contribute  to 
population  growth.   No  potable  water  or  sewage  is  needed. 
Neither  the  shallow  nor  the  Floridan  aquifers  is  impacted. 
The  Sparrow  Hawk  and  the  Big-eared  Bat  find  suitable 
habitat.   Sherman's  Fox  Squirrel  continues  to  exist  in 
ecotones  between  planted  pine  and  wetlands.   Gopher 
Tortoises,  Florida  Gopher  Frogs,  and  Eastern  Indigo  Snakes 
probably  use  the  area,  albeit  with  periodic  disturbances 
from  planting,  maintenance,  and  harvesting.   Since  the  usage 
of  the  land  requires  a  short  rotation  of  the  slash 
pine — 18-25  years — no  suitable  habitat  exists  for  the 
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Ivory-billed  or  Red-cockaded  Woodpecker.   Bears  may  use  the 
undisturbed,  continuous  wetland  that  connects  the  Nassau 
River  wetlands  with  the  Nassau  Wildlife  Management  Area. 
Alligators,  Manatee,  and  spawning  Atlantic  Sturgeon  continue 
to  be  undisturbed  by  the  land  use. 

In  Scenario  II,  the  study  area  begins  developing  in 
1991  at  the  same  rate  as  has  been  experienced  by  Southern 
Beaufort  County,  South  Carolina,  in  recent  years.   At  a 
development  rate  of  0.7  percent  per  year,  by  2020  21  percent 
of  the  "usable"  land — 4,004  acres — will  have  urbanized. 
This  land  use,  while  it  involves  only  a  small  portion  of  the 
entire  study  area,  will  produce  considerable  change. 

Dwelling  unit  density  will  determine  population 
change  and  water  and  sewage  needs.   A  dwelling  unit  density 
of  0.64,  which  is  projected  for  the  study  in  the  Nassau 
County  Comprehensive  Plan,  would  add  approximately  6,000  new 
residents  by  2020.   The  potable  water  needs  and  sewage 
disposal  requirements  would  each  reach  almost 
600,000  gallons  per  day.   If,  however,  the  dwelling  unit 
density  were  equal  to  that  of  Southern  Beaufort  County, 
these  impacts  would  triple. 

Land  values  and  employment  figures  in  this  scenario 
are  based  on  the  94.7  percent  of  the  developed  area  that  is 
Planned  Unit  Development  because  data  were  not  available  for 
industrial,  commercial,  institutional,  and  apartment 
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development.   The  results  of  these  analyses,  therefore,  are 
slightly  lower  than  they  would  be  if  all  types  of  expected 
urbanization  were  considered.   It  is  quite  likely  that  the 
total  cumulative  value  of  the  property  in  2020  would  be 
greater  than  the  projected  $1.05  billion  and  the  employment 
would  be  greater  than  104. 

The  PUD  envisioned  for  the  study  area  is  similar  to 
those  existing  in  Southern  Beaufort  County.   It  features 
exclusivity,  recreation,  proximity  to  a  major  tourist 
attraction,  and  an  attractive  environment.   The  club  house 
and  the  golf  and  tennis  facilities  are  important  features. 
An  18-hole  golf  course  designed  by  a  well-known  professional 
golf  player  is  built  for  each  1,000  acres  of  lots.   The 
entire  development  is  geared  towards  wealthy  retirees  and 
second-home  owners  who  wish  to  indulge  in  the  ambience  of 
the  Sea  Islands  area.   Development  costs,  $157.5  million 
over  the  30-year  period,  and  cumulative  gross  PUD  land 
value — $1,016,158,286.00 — reflect  the  development's 
orientation. 

As  urbanization  progresses  in  Scenario  II,  the 
recharge  of  the  shallow  aquifer  may  be  adversely  affected  by 
the  creation  of  impervious  surfaces.   Also,  increased 
development  brings  with  it  the  increased  possibility  of 
pollution  of  the  shallow  aquifer  since  recharge  is  at  least 
partially  within  the  development  area.   Because  recharge 
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occurs  elsewhere,  it  is  unlikely  that  development  would 
contribute  to  pollution  of  the  Floridan  Aquifer.   It  could, 
however,  increase  the  cone  of  depression  already  established 
in  the  piezometric  surface  by  massive  water  withdrawal  in 
Fernandina  Beach. 

Development  would  destroy  upland  species  habitat  in 
areas  where  it  takes  place   The  effects  on  wetland  and 
aquatic  habitats  would  depend  largely  on  the  use  of  and 
protection  afforded  to  those  environments. 

In  Scenario  III,  forestry  and  development  land  uses 
are  the  same  as  in  Scenario  II.   Mining  of  the  titanium 
reserve,  however,  begins  in  1991.   Over  the  next  20  years, 
1.2  million  short  tons  of  titanium  minerals  are  removed  from 
a  4,707-acre  area.   Because  mining  cannot  occur  on  land  that 
is  developed  and  development  cannot  take  place  on  land  that 
is  to  be  mined,  both  acreages  are  removed  from  forestry. 
After  reclamation,  the  mined  property  is  returned  to  a 
forestry  usage  because  maximum  profit  from  development 
requires  wooded  lots  and  the  reclaimed  property  could  not  be 
forested  within  the  time  frame  of  the  scenario. 

Mining  contributes  little  to  employment  in  the  area. 
Many  of  the  job  are  specialized  and  trained  employees  are 
transferred  to  the  site.   Those  jobs  and  jobs  available  to 
local  residents  are  temporary,  lasting  only  for  the  life  of 
the  mine.   Any  population  increase  would  also  be  only  for 
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the  duration  of  the  mining  operation  because  workers  would 

move  to  another  mining  site  as  their  work  terminates. 

Potable  water  and  sewage  treatment  are  not  required  and 

neither  aquifer  is  likely  to  be  affected. 

The  gross  value  of  the  mining  operation  is  based  on 
projected  prices  for  ilmenite,  leucoxene,  and  rutile  and  the 
amount  of  each  mineral  removed.   Over  the  life  of  the  mine, 
$20.6  million  worth  of  Ti02  product  is  removed.   When  this 
is  added  to  the  total  values  of  the  other  land  uses  in  this 
scenario,  the  property  is  worth  more  than  $1.34  billion  in 
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Titanium  sand  mining  is  environmentally  "clean." 
Physical  methods  of  separation  are  used  and  no  dangerous 
byproducts  are  produced.   As  with  all  surface  mining, 
however,  the  area  which  is  mined,  and,  therefore,  habitats 
within  that  area  are  destroyed.   Since  mining  takes  place  in 
both  uplands  and  minor  wetlands,  the  potential  for 
disruption  of  habitat  of  most  of  the  rare,  threatened,  and 
endangered  species  in  the  study  site  exists.   Only  the 
Manatee  and  the  spawning  Atlantic  Sturgeon  use  habitats  that 
would  not  be  affected. 

Conclusion 
The  salient  conclusion  that  may  be  drawn  from  this 
study  is  that  development  of  the  rural  mainlands  adjacent  to 
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the  Sea  Islands  is  inevitable.   The  difference  in  land 
values  between  nontraditional  and  traditional  land  uses  is 
so  great  that  owners  will  opt  f  r  change.   Change  becomes 
even  more  certain  when  ownership  characteristics  are 
considered.   Mucn  of  the  rural  mainland  in  coastal  South 
Carolina,  Georgia,  and  northern  Florida  is  owned  by  pulp  and 
paper  companies  that  purchased  large  tracts  of  property 
before  the  Sea  Islands  began  to  urbanize.   The  coastal  areas 
are  only  small  portions  of  the  companies'  holdings  and, 
therefore,  are  not  the  only  source  of  pulp  for  the   mills. 
The  traditional  land  use  mining  adds  some  value  to  the 
property,  but  extraction  of  the  minerals  and  reclamation  is 
a  lengthy  process.   It  is  doubtful  that  the  owners  would 
encumber  potentially  valuable  development  areas  with  minir. 
contracts. 

The  effects  of  change  from  traditional  to 
nontraditional  land  use  will  depend  on  the  type  and  rate  of 
development.   The  PUD  development  projected  in  this  study  is 
similar  to  that  already  experienced  in  Southern  Beaufort 
County,  South  Carolina.   It  is  exclusive,  expensive,  and 
dependent  on  amenities  and  an  attractive  environment.   The 
type  of  low-density  development  contemplated  would  have  more 
effect  on  the  immediate  and  surrounding  area  than 
traditional  land  uses,  but  it  would  have  less  impact  than 
more  dense  urbanization. 
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Suggestions  for  Future  Research 
"Scenarios  are  scripts  of  what  might  happen  under 
different  alternatives"  (Patton  and  Sawicki  1986:297). 

Several  possible  alternatives  involving  land-use 
change  have  been  explored  in  the  study.   Within  each 
scenario,  however,  there  are  other  alternatives  which  could 
raise  land  value  or  change  the  impacts  of  the  land  uses  and 
thereby  change  the  scenario  script.   Some  of  the 
alternatives  offer  interesting  possibilities  for  future 
investigation. 

Within  the  context  of  the  forestry  land  use,  the 
owners  might  replant  eucalyptus  instead  of  slash  pine. 
Eucalyptus  pulp  mixed  with  other  pulp  produces  a  much  finer 
paper  than  pine  pulp  alone.   For  this  reason,  Brazilian, 
Spanish,  and  Portuguese  eucalyptus  has  captured  increasingly 
greater  portions  of  the  pulp  market  during  the  past  ten 
years  (Slinn  1989).   The  change  in  land  value  that  would 
result  from  a  shift  to  eucalyptus  production  and  the  impacts 
of  the  introduction  of  this  exotic  on  wildlife  habitat  are 
topics  for  future  research. 

In  the  discussion  of  mining,  the  effects  of  planting 
hardwoods  on  reclaimed  lands  could  be  investigated. 
Hardwoods  would  raise  the  land  value  for  development  and  if 
development  did  not  take  place,  they  could  be  harvested  for 
timber. 
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Types  of  development  other  than  PUD  were  not 
considered  in  land  values  and  impacts  because  the  data  for 
these  studies  were  simply  not  available.   If  these  data  were 
to  become  available,  however,  the  effects  of  other  types  of 
development  on  the  economic  and  physical  milieu  of  the  area 
should  be  explored. 

Finally,  the  issue  of  impacts  of  short-term  tourism 
should  be  investigated.   The  genre  of  PUD  described  in  this 
research  and  occurring  in  the  Sea  Islands  area  generates 
both  long-term  and  short-term  visitors.   The  long-term 
visitors  are  second-home  owners  who  create  many  of  the  same 
effects  as  do  the  year-round  residents.   The  short-term 
tourists,  however,  are  on  the  property  only  during  a  tennis 
or  golf  tournament  or  are  given  limited  access  to  the 
recreational  facilities.   The  effects  of  these  limited 
visitations  should  also  be  studied. 

As  the  research  has  shown,  PUD  development  on  the 
mainlands  of  the  Sea  Island  area  is  an  extremely  profitable 
land  use.   For  this  reason,  land  use  will  change  and,  as  it 
changes,  researchers  will  be  presented  with  the  rare 
opportunity  of  studying,  and  possibly  guiding,  the  evolution 
of  rural  landscapes  into  second-home/tourist-development 
areas.   This  opportunity  must  not  be  lost.   The  PUD 
development  will  initiate  a  different  set  of  impacts  than 
those  of  the  present  land  uses.   Economic,  social,  and 
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physical  impacts  of  this  type  of  development  should  be 
studied  from  the  onset  of  urbanization.   With  judicious 
planning,  some  of  the  adverse  impacts  of  the  present  land 
uses  may  be  lessened  and  potentially  damaging  changes 
resulting  from  the  new  land  uses  may  be  minimized. 


APPENDIX  I 

LAND-USE  PERCENTAGES  AND 

ACREAGES  BY  YEAR 


Scenario 

T: 

Fores  ry 

Forestry 

Year 

% 

Acreage 

1980 

100 

19,065 

1981 

100 

19,065 

1982 

100 

19,065 

1983 

100 

19,065 

1984 

100 

19,065 

1985 

100 

19,065 

1986 

100 

19,065 

1987 

100 

19,0t5 

1988 

100 

19,065 

1989 

100 

19,065 

1990 

100 

19,065 

1991 

100 

19,065 

1992 

100 

19,065 

1993 

100 

19,065 

1994 

100 

19,065 

1995 

100 

19,065 

1996 

100 

19,065 

1997 

100 

19,065 

1998 

100 

19,065 

1999 

100 

19,065 

2000 

100 

19,065 

2001 

100 

19,065 

2002 

100 

19,065 

2003 

100 

19,065 

2004 

100 

19,065 

2005 

100 

19,065 

2006 

100 

19,065 

2007 

100 

19,065 

2008 

100 

19,065 

2009 

100 

19,065 

2010 

100 

19,065 

2011 

100 

19,065 

2012 

100 

19,065 

2013 

100 

19,065 

2014 

100 

19,065 

2015 

100 

19,065 

2016 

100 

19,065 

2017 

100 

19,065 

2018 

100 

19,065 

2019 

100 

19,065 

2020 

100 

19,065 
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Scenario    II 
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Forestry 

Forestry 

Developed 

Developed 

Year 

% 

Acreage 

% 

Acreage 

1980 

100.0 

19,065 

0.0 

0 

1981 

100.0 

19,065 

0.0 

0 

1982 

100.0 

19,065 

0.0 

0 

1983 

100.0 

19,065 

0.0 

0 

1984 

100.0 

19,065 

0.0 

0 

1985 

100.0 

19,065 

0.0 

0 

1986 

100.0 

19,065 

0.0 

0 

1987 

100.0 

19,065 

0.0 

0 

1988 

100.0 

19,065 

0.0 

0 

1989 

100.0 

19,065 

0.0 

0 

1990 

100.0 

19,065 

0.0 

0 

1991 

99.3 

18,932 

0.7 

133 

1992 

98.6 

18,798 

1.4 

267 

1993 

97.9 

18,665 

2.1 

400 

1994 

97.2 

18,531 

2.8 

534 

1995 

96.5 

18,398 

3.5 

667 

1996 

95.8 

18,264 

4.2 

801 

1997 

95.1 

18,131 

4.9 

934 

1998 

94.4 

17,997 

5.6 

1,068 

1999 

93.7 

17,864 

6.3 

1,201 

2000 

93.0 

17,730 

7.0 

1,335 

2001 

92.3 

17,597 

7.7 

1,468 

2002 

91.6 

17,464 

8.4 

1,601 

2003 

90.9 

17,330 

9.1 

1,735 

2004 

90.2 

17,197 

9.8 

1,868 

2005 

89.5 

17,063 

10.5 

2,002 

2006 

88.8 

16,930 

11.2 

2,135 

2007 

88.1 

16,796 

11.9 

2,269 

2008 

87.4 

16,663 

12.6 

2,402 

2009 

86.7 

16,529 

13.3 

2,536 

2010 

86.0 

16,396 

14.0 

2,669 

2011 

85.3 

16,262 

14.7 

2,803 

2012 

84.6 

16,129 

15.4 

2,936 

2013 

83.9 

15,996 

16.1 

3,069 

2014 

83.2 

15,862 

16.8 

3,203 

2015 

82.5 

15,729 

17.5 

3,336 

2016 

81.8 

15,595 

18.2 

3,470 

2017 

81.1 

15,462 

18.9 

3,603 

2018 

80.4 

15,328 

19.6 

3,737 

2019 

79.7 

15,195 

20.3 

3,870 

2020 

79.0 

15,061 

21.0 

4,004 

Scenario  III: 
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Forestry 

Forestry 

Mining 

Reclaimed 

Mining 

Mining 

Developed 

Developed 

Year 

Acreage 

% 

Acreage 

Acreage 

Net 

% 

Acreage 

ft 

1980 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1981 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1982 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1983 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1984 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1985 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1986 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1987 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1988 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1989 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1990 

19,065 

100.0 

0 

0 

0 

0.0 

0 

0.0 

1991 

18,696 

98.1 

235 

0 

235 

1.2 

133 

0.7 

1992 

18,327 

96.  1 

235 

0 

471 

2.5 

267 

1.4 

1993 

17,959 

94.2 

235 

0 

706 

3.7 

400 

2.  1 

1994 

17,590 

92.3 

235 

0 

941 

4.9 

534 

2.8 

1995 

17,221 

90.3 

235 

0 

1, 

,177 

6.2 

667 

3.5 

1996 

16,852 

88.4 

235 

0 

1 

,412 

7.4 

801 

4.2 

1997 

16,483 

86.5 

235 

0 

1 

,647 

8.6 

934 

4.9 

1998 

16,115 

84.5 

235 

0 

1 

,883 

9.9 

1,068 

5.6 

1999 

16,082 

84.4 

235 

336 

1 

,782 

9.3 

1,201 

6.3 

2000 

16,049 

84.2 

235 

336 

1 

,681 

8.8 

1,335 

7.0 

2001 

16,017 

84.0 

235 

336 

1 

,580 

8.3 

1  ,468 

7.7 

2002 

15,984 

83.8 

235 

336 

1 

,479 

7.8 

1,601 

8.4 

2003 

15,952 

83.7 

235 

336 

1 

,378 

7.2 

1,735 

9.  1 

2004 

15,919 

83.5 

235 

336 

1 

,278 

6.7 

1,868 

9.8 

2005 

15,886 

83.3 

235 

336 

1 

,177 

6.2 

2,002 

10.5 

2006 

15,854 

83.2 

235 

336 

1 

,076 

5.6 

2,135 

11.2 

2007 

15,821 

83.0 

235 

336 

975 

5.  1 

2,269 

11.9 

2008 

15,789 

82.8 

235 

336 

874 

4.6 

2,402 

12.6 

2009 

15,756 

82.6 

235 

336 

773 

4.1 

2,536 

13.3 

2010 

15,723 

82.5 

235 

336 

672 

3.5 

2,669 

14.0 

2011 

15,926 

83.5 

0 

336 

336 

1.8 

2,803 

14.7 

2012 

16,129 

84.6 

0 

336 

0 

0.0 

2,936 

15.4 

2013 

15,996 

83.9 

0 

0 

0 

0.0 

3,069 

16.1 

2014 

15,862 

83.2 

0 

0 

0 

0.0 

3,203 

16.8 

2015 

15,729 

82.5 

0 

0 

0 

0.0 

3,336 

17.5 

2016 

15,595 

81.8 

0 

0 

0 

0.0 

3,470 

18.2 

2017 

15,462 

81.1 

0 

0 

0 

0.0 

3,603 

18.9 

2018 

15,328 

80.4 

0 

0 

0 

0.0 

3,737 

19.6 

2019 

15,195 

79.7 

0 

0 

0 

0.0 

3,870 

20.3 

2020 

15,061 

79.0 

0 

0 

0 

0.0 

4,004 

21.0 

APPENDIX  II 
METHODS  OF  VARIOUS  CALCULATIONS 


SCENARIO  II — ACREAGE 

1.  Forestry  %   =  Previous  year's  %   -  0.084  (%  development  in 

South  Beaufort  County  for  12  years/12) 

2.  Forestry  acreage  =  Forestry  %   x  19,065 

3.  Developed  acreage  =  19,065  -  Forestry  acreage 

4.  Acres  rounded  to  nearest  whole  number 


SCENARIO  III 

1.  Mining  acreage  =  4,707/20  years 

2.  Reclaimed  acreage  =  4,707/14  years 

3.  Mining  net  =  Previous  year's  mining  net  +  mining  acreage 

-  reclaimed  acreage 

4.  Forestry  acreage  =  Forestry  acreage  (Scenario  II) 

-  mining  net 

5.  Developed  acreage  =  Developed  acreage  (Scenario  II) 

6.  Forestry  %   =  Mining  net/19,065 

7.  Mining  %   =  Mining  net/19,065 

8.  Developed  %  =   Developed  acreage/19,065 

9.  Acres  rounded  to  nearest  whole  number 


DEVELOPMENT  TYPES 

Percentages  (South  Beaufort  County): 

1 .  Percentage  of  total  usable  acreage  =  Total 

acreage/77,644 

2.  Percentage  of  developed  usable  acreage  =  Total 

acreage/6,517.4 
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Acreages  (Nassau  County) : 

1.  Acreages  calculated  based  upon  South  Beaufort  County's 
percentage  of  developed  usable  acreage  x  correct 
year's  developed  acreage  from  Scenario  II. 


POPULATION  ESTIMATES 

1 .  Number  DU  =  Number  of  acres  in  apartments  and  PUDs  in 

Nassau  County  x  either  1.75  or  0.64 

2 .  Number  persons  =  Number  DU  x  2.8 


SCENARIO  I  VALUES 

1.  Annual  value  if  pulp  is  (19,065  x  500)  +  (3,451  x  350) 

+  (600  X  1.75  x  600) 

2.  Annual  value  if  lumber  is  (19,065  x  500)  +  (3,451 

x  350)  +  (600  x  1.75  x  750) 

3.  Cumulative  values  are  previous  year's  value  plus  current 

year's  product  value.   Constant: 

(600  x  1.75  x  600)  =  $630,000/year 
(600  x  1.75  x  750)  =  $787 , 000/year 

4.  All  dollars  are  rounded  to  nearest  whole  dollar. 


DEVELOPMENT  COST 

1.  Number  of  lots  =  (Available  developed  acres  x 

94.7%  [PUD])/(1.61  [#  acres/lot]) 

2.  200  acres  removed  at  beginning  of  each  ten  years  (1,260 

acres) 

3.  Usual  development  cost  =  #  lots  x  development  cost, 

incremented  3%   per  year.   Base  number  is 
$36,000.00,  beginning  in  1991. 

4.  Cumulative  development  cost  is  previous  year's 

cumulative  +  sum  of  this  year's  usual,  unusual, and 
recreational  development  costs. 

5.  Numbers  are  rounded  to  nearest  whole  dollar. 
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DEVELOPMENT  VALUES 

1.  60*  of  lots  developed  each  year  arf  designated  "normal." 

Remaining  40%  are  designated  "golf  course." 

2.  Annual  normal  lot  7aiues  =  Previous  year's  lot  price  x  # 

of  "normal"  lots  x  0.7% 

3.  Annual  golf  course  lot  values  =  Previous  year's  lot 

price  x  golf  course  premium  ($40,000)  x  #  of  "golf 
course"  lots  x  0.7% 

4.  Cumulative  gross  value  =  Previous  year's  cumulative 

+  this  year's  total  for  "normal"  lots  and  "golf 
course"  lots. 


SCENARIO  II  VALUE  SUMMARY 


Annual  gross  values  for  pulpwood  =  Forestry  acres  from 

Scenario  II  x  500  +  (3,451  x  350)  +  (600 

x  1.75  x  600) 
Annual  gross  values  for  lumber  =  Forestry  acres  from 

Scenario  II  x  500  +  (3,451  x  350)  +  (600  x  1.75 

x  750) 
PUD  values  are  from  development  values. 
Totals  are  PUD  +  pulpwood  or  lumber  values. 


SCENARIO  II  CUMULATIVE  VALUES 


Forestry  cumulative  value  is  derived  as  follows: 
For  the  first  year,  (usable  land  x  500) 
+  (unusable  land  x  350)  +  (product 
value) . 
Each  year  thereafter  product  value  is  added 
and  number  developed  acres  x  500  is 
subtracted. 
PUD  values  are  from  development  cumulative  values. 
Cumulative  values  are  previous  year's  value  plus  PUD 
plus  pulpwood  or  lumber  values. 
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MINING 

1.   Amount  of  product  is  %   x  1,200,000 


Mining  products — based  upon  total  deposit  of 
1.2  million  short  tons  of  Ti02  product: 


Product 


%   of  Total 


Amount  of  Product 
(Short  Tons) 


Ilmenite 

Leucoxene 

Rutile 


83.2 
4.4 

12.4 


998,400 

52,800 

148,600 


MINING  VALUE 

1.  Amount  =  Product  available/20 

2.  Cost  is  total  tons  mined  x  cost  per  ton. 

3.  Cost  per  ton  is  based  upon  $34.00  per  ton  in  1985  (U.S. 

Bureau  of  Mines  1987a:  288),  incremented  by  3%   per 
year.   At  onset  of  reclamation,  cost  is 
incremented  an  additional  25%. 

4.  Value  is  tons  of  ilmenite  and  leucoxene  x  value  plus 

tons  of  rutile  x  value  of  rutile. 

5.  Value  is  based  upon  linear  regression  of  values  of  five 

previous  years . 

6.  Cumulative  is  previous  year's  cumulative  plus  current 

year's  total. 


SCENARIO  III  ANNUAL  GROSS  VALUES 

1.  Forestry  values  are  calculated  as  others,  with  acres 

adjusted  for  acres  used  for  mining  and 
development . 

2.  Mining  and  PUD  figures  are  from  earlier  calculations  for 

Scenario  II. 

3.  Totals  are  row-wise  sums  of  mining,  PUD,  and  either 

pulpwood  or  lumber. 
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SCENARIO  III  CUMULATIVE  VALUES 


The  cumulative  values  are  calculated  by  adding  the 
previously  calculated  annual  values  to  the 
previous  year's  cumulative  value. 

The  totals  are  calculated  as  row-wise  sums  of  mining, 
PUD,  and  either  pulpwood  or  lumber. 


UTILITY  NEEDS 

1.  #  DUs  =  #  lots  from  development. 

2.  Cumulative  DUs  =  Running  total. 

3.  Utility  needs  is  based  on  300  gallons  per  day  per  DU. 


EMPLOYMENT 


The  total  column  is  row-wise  sum  of  forestry,  mining, 

and  development  employment. 
Mining  employment  reflects  both  mining  and  reclamation 

employees. 


APPENDIX  III 

CALCULATION  OF  PROJECTED  PRICES 

FOR  ILMENITE  AND  RUTILE 


ILMENITE 


Year 

Pricing 

1984 

37.0 

1985 

40.0 

1986 

50.0 

1987 

49.0 

1988 

71.0 

Regression  Output: 
Constant  -15,242.8 

Std.  Err.  of  Y  Est.  6.226288 

R  Squared  0.836012 

No.  of  Observations  5 

Degrees  of  Freedom  3 


Year 


Projected 
Pricing 


X  Coef f icient (s) 
Std.  Err.  of  Coeff 


7.7 
1.968925 


1989 

72 

5 

1990 

80 

2 

1991 

87 

9 

1992 

95 

6 

1993 

103 

3 

1994 

111 

0 

1995 

118 

7 

1996 

126 

4 

1997 

134 

1 

1998 

141 

8 

1999 

149 

5 

2000 

157 

2 

2001 

164 

9 

2002 

172 

6 

2003 

180 

3 

2004 

188 

0 

2005 

195 

7 

2006 

203 

4 

2007 

211 

1 

2008 

218 

8 

2009 

226 

5 

2010 

234 

2 
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RUTILE 
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Year 


Pricing 


1984 

325 

0 

Regression  Output 

1985 

325 

0 

Constant 

1986 

380 

0 

Std.  Err.  of  Y  Est. 

1987 

380 

0 

R  Squared 

1988 

452 

0 

No.  of  Observations 
Degrees  of  Freedom 

-60995 

21.58008 

0.872355 

5 

3 


X  Coeff icient(s) 
Std.  Err.  of  Coeff. 


30.9 
6.824221 


Projected 

Year 

Pricing 

1989 

465.1 

1990 

496.0 

1991 

526.9 

1992 

557.8 

1993 

588.7 

1994 

619.6 

1995 

650.5 

1996 

681.4 

1997 

712.3 

1998 

743.2 

1999 

774.1 

2000 

805.0 

2001 

835.9 

2002 

866.8 

2003 

897.7 

2004 

928.6 

2005 

959.5 

2006 

990.4 

2007 

1,021.3 

2008 

1,052.2 

2009 

1,083.1 

2010 

1,114.0 
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